MINIMUM MAINTENANCE COSTS 


WITH 


PROTECTIVE COATINGS 


The service life your efficiency your production 
schedules the ultimate value your investment and maintenance 
dollars all are vitally dependent the continuing performance the 
protective coatings specified your plant. Thus, success failure 
your coatings can mean the difference between tremendous losses 
substantial savings. 

assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and must applied 
properly yield maximum benefit. 


AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 

First all, AMERCOAT provides the right coating for the particu- 
lar problem. From the complete AMERCOAT line, possible 
provide specific coatings for specific exposures achieve specified pro- 
tective performance. 

addition, you receive the added value conscien- 
tious service follow-through backed organization SPECIALIZING 
industrial corrosion With the assistance and on-the-spot advice 
trained representative, you get the best possible application through 
proper attention surface preparation and correct coating techniques. 

Investigate AMERCOAT now. It’s your surest way effective, long- 
term corrosion control. experienced representative near you serve 
you. For complete details write today. 


CHICAGO, ILLINOIS 
KENILWORTH, NEW JERSEY 


JACKSONVILLE, FLORIDA 


CORPORATION 


4809 Firestone South Gate, Calif. HOUSTON, TEXAS 


INC. 
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Galvo-Pile, latest DOW development, can driven into 


eliminating extensive installation equipment 


R. 
Now you can protect your underground equipment, driving this anode make ideal many locations, 
pipelines and tanks easily, effectively and inexpensively particularly swamps and similar areas. Also, the 
with Galvo-Pile—the newest advancement Mag- savings installation time alone will 
nesium anodes, developed The Dow Chemical interest you. 
Company. help you determine the specific benefits using 
Tests made various sections the country show Galvo-Pile for your cathodic protection assignments, 
that Galvo-Pile another effective item the line call write your nearest Dow sales office authorized 
available for solving your corrosion problems. distributor. THE DOW CHEMICAL Magnesium 
The elimination backfill and the simple method used Department, Midland, Michigan. 
States 
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head developed Holger Andreason, Inc., 
103 Market St., San Francisco, Cal., photo- 
methods. The device sensitive 
detect cracked paint inside air- 
wing and readily discloses other defects 
fatigue cracks, sheared bolts and 
buckled ribs. The three units the 
X-ray device weigh less than 300 pounds. 
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Directory NACE Regional and Sectional Officers 


NORTH EAST REGION 


DONOVAN, Director 
Consolidated Edison Co. 
of New York, Inc. 

4 Irving Place 
New York City. 


GEORGE BEST, Chairman 
Mutual Chem. Co. of America 
1348 Block St. 

Baltimore 31, Md. 


KEMPTON ROLL, Vice-Chair. 
Lead Industries Assoc, 
420 Lexington Ave. 
New York 17, 


W. R, BRIGGS, Sec.-Treas. 
W. A. Briggs Bitumen Co. 
3303 Richmond St. 
Philadelphia 34, Pa. 


Baltimore Section 


VON LOSSBERG, Chairman 
Sheppard T. Powell Consulting 
Chemical Engineers 
330 North Charles Street 
Baltimore, Maryland 


ALLEN ALEXANDER, Vice-Chair. 
1710 Oakcrest Drive 
Alexandria, Virginia 


RISQUE BENEDICT, Sec.-Treas. 
Naval Research Laboratory 
Washington 25, D, C. 


Greater Boston Section 


JOHN SWIFT, Chairman 
A. D. Little, Inc., 
30 Memorial Drive 
Cambridge, Mass. 


ORMAN FISHER, Vice-Chair. 
Monsanto Chemical Co. 
Everett Station 
Boston, Mass. 


. DWIGHT BIRD, Sec.-Treas. 
The Dampney Co. 
1243 River, Hyde Park 
Boston, Mass. 


Kanawha Valley Section 


HAMSTEAD, Chairman 
Carbide and Carbon Chemical Co. 
South Charleston, W. Va. 


ZIMMERER, Vice-Chair. 
Westvaco Chemical Div., 
Food Machinery & Chemical Corp. 
owe 8127, South Charleston, 
Va. 


CONRAD L. WIEGERS, Secretary 
Allied Services Inc. 
Spring & Bullitt Sts. 
Station A, Charleston, W. Va. 


W. R. CURLEY, Treasurer 
Hope Natural Gas Co., Box 1951 
Clarksburg, W. Va. 


Metropolitan New 
York Section 


GEORGE C. HULL, JR., Chair. 
Anglo-American Varnish Co. 
55 Johnson St. 

Newark 5, N, J. 


MORTON BERMANN, Vice-Chair. 
Brooklyn Union Gas Co. 
197 James Place 
Brooklyn, New York 


J. LeFEBVRE, Sec.-Treas. 
Electro Rust-Proofing Corp. 
Box 178 
Newark 1, N. J. 


Philadelphia Section 


BRINK, Chairman 
American Viscose Corp. 
Marcus Hook, Pa, 


H. H, BENNETT, Vice-Chair. 
Socony-Vacuum Oil Co., Inc. 
Paulsboro, N. J 


J. S, PETTIBONE, Sec.-Treas, 
Am, Soc, Testing Mat. 
1916 Race St. 
Philadelphia 3, Pa. 


Pittsburgh Section 


FRANK COSTANZO, Chairman 
The Manufacturers Light & 
Heat Co, 

2202 Vodeli Street 
Pittsburgh 16, 


WAYNE BINGER, Vice-Chair. 
Aluminum Company of America 
Box 772 
New Kensington, Pa. 


THOMAS ROYSTON, Secretary 
Royston Laboratories, Inc. 
128 First Street 
Blawnox, Pa. 


WILLIAM RENSHAW, Treas. 
Allegheny Ludlum Steel Corp. 
Brackenridge, Pa. 


Southern New England 
Section 


F. R, MEYER, Chairman 
Sou, New England Tel, Co. 
New Haven, Conn. 


A. W. TRACY, Vice-Chair. 
American Brass Company 
Waterbury, Conn. 


GERALD BROPHY, Sec.-Treas. 
International Nickel Co., Inc. 
75 Pearl St. 

Hartford, Conn. 


Western New York 
Section 
JAMES E. SHIELDS, Chairman 


820 College Ave. 
Niagara Falls, N. Y. 


THORNBERG, Vice-Chairman 


Hooker Electrochemical Co. 
Box 344 
Niagara Falls, N. Y. 


WILLIAM R, WARDROP, Sec.-Treas. 
Metal-Cladding, Inc. 
128 Lakeview Ave. 
Buffalo, N. Y. 


NORTH CENTRAL REGION 


WALTER CAVANAGH, Director 
Parker Rust Proof Company 
2177 Milwaukee St. 

Detroit, Michigan 


JACK LoPRETE, 
Spray-Coat Engineers 
775 S, Bayside St, 
Detroit 25, 


NORMAN KERSTEIN, Vice-Chair. 
16817 Robson 
Detroit, Michigan 


JAMES HIRSHFELD, 
Hinchman Corp. 
1208 Francis Palms Bidg. 
Detroit 1, Mich. 


Chicago Section 


L. W. EWING, Chairman 
Standard Oil Co. of Indiana 
910 S. Michigan Ave, 
Chicago, Illinois 


R, 1, LINDBERG, Vice-Chair. 
Sinclair Research Laboratories, 


Inc, 
400 E. Sibley Blvd. 
Harvey, Illinois 


. W. PETERSEN, Secretary 
Swift & Company 

U. S. Yards 

Chicago, 


. W. FLOURNOY, Treasurer 
Corn Products Refining Co. 
Chemical Division 
3216 Prairie Ave. 
Brookfield, Illinois 


Cleveland Section 


WILLIAM PALMQUIST, 
Chairman 
National Carbon Company 
Box 6087 
Cleveland 1, Ohio 


THOMAS HOWALD, Vice-Chair, 
Chase Brass and Copper Co. 
1155 Babbitt Road 
Cleveland, Ohio 


JANE RIGO, Secretary-Treasurer 
American Steel Wire Co. 
Wire Ave. 

Cleveland, Ohio 


Detroit Section 


JAMES HIRSHFELD, Chairmen 
The Hinchman Corporation 
1208 Francis Palms Bldg. 
Detroit 1, Michigan 


EUGENE IVANSO, 
Detroit Testing Labs. Inc. 
554 Bagley Ave. 

Detroit, Michigan 


DAVID L. HILL, Secretary 
Timken Detroit Axle 
100-400 Clark Ave. 
Detroit, Michigan 


PROCTOR COATES, Treasurer 
Michigan Bell Telephone Co. 
312 Potawatomi Bivd. 

Royal Oak, Michigan 


Eastern Wisconsin 
Section 


ROBERT WICEN, Chair. 
Chain Belt Co. of Milwaukee 
1600 West Bruce St, 
Milwaukee 4, Wis. 


ROBERT HUSEBY, Vice-Chair. 
A. 0, Smith Corp. 
3533 North 27th St. 
Milwaukee, Wis. 


HAROLD F, HAASE, Sec.-Treas. 
2917 West Juneau Ave. 
Milwaukee Wis. 


Greater St. Louis Section 


CAMDEN A, COBERLY, Chairman 1 
316 Oak Manor Lane f 
Webster Groves 19, Mo. 
WILLIAM RIES, Vice-Chair. 
Tretolite Company 
St. Louis 19, Mo. 
HE} 
ROBERT SANFORD, Secretary 
Nooter Corporation J 
1400 South Second St. 
St. Louis 4, Mo. j 
DONALD BECKER, Treasurer 
Reilly Tar & Chemical Corp Je 
Box 370 
Granite City, 
Kansas City Section 
L. F. HEVERLY, Chairman JOS! 
Great Lakes Pipeline Co. FI 
5425 Chadwick Rd. Bi 
Kansas City, Mo. M 
Minnesota Mining Mfg. Co. 
4224 West 73rd Terrace 
Prairie Village, 
NIC} 
. C. BERRINGER, Sec.-Treas. Se 
Panhandle Eastern Pipe Line Co. Pe 
1221 Baltimore Ave. 
Kansas City, Mo. 


December, 
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Directory 


Southwestern Ohio 
Section 


ARTHUR D. CASTER, Chairman 
Arcadia Place 
Cincinnati, Ohio 


LUCE, Vice-Chair, 
The Duriron Co., Inc. 
Box 1019 
Dayton, Ohio 


LEWIS LEDERER, Sec. 
inner-Tank Lining Corp. 
1097 Wade St. 
Cincinnati, Ohio 


R. L. WOOD, Treasurer 
Cincinnati Gas Electric Co. 
General Engineering Department 
P. O. Box 960 
Cincinnati 1, Ohio 


hair, 


SOUTH EAST REGION 


Director 
American Cast Iron Pipe Co. 
Box 2603 

Alabama 


JOHN B. WEST, Chairman 
Aluminum Co. of America 
1800 Rhodes-Haverty Bldg. 
Atlanta, Ga. 


VAN NOUHUYS, Vice-Chair. 
q Southeastern Pipe Line Co. 
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Box 1737 
Atlanta, Georgia 


DAVID CHADWICK, Sec.-Treas. 
4 Res. Dept, Phosphate Div. 
Monsanto Chemical Co. 


} Anniston, Ala. 


FLYNN JOHNSTON, Chair. 
American Tel. Tel. Co. 
1139 Hurt Bldg. 
a Atlanta, Ga. 
RAYMOND F. TRAPP, Vice-Chair. 
3431 Sherman Road 
Hapeville, Ga. 
ection ALEX ERGANIAN, Sec.-Treas. 
Pipe Line Service Corp. 
1734 Candler Bidg. 
Atlanta, Ga. 


Section 


HENRY T. RUDOLF, Chairman 
vetory Atlantic Coatings Co., Inc. 
Box 2976 
Jacksonville 3, Fla. 


P. E. ALEXANDER, Sec.-Treas. 
Dozier Gay Paint Co. 
P. O. Box 3176, Station F 
Jacksonville, Fla. 
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Miami Section 


(Interim Officers) 


JOSEPH PRIME, JR., Chairman 
Florida Power & Light Co. 
Box 3100 
Miami, Fla. 


Florida Power Light Co. 
Box 3100 
Miami, Fla. 


NICHOLAS BOUTZILO, 
Sec.-Treas, 
Peoples Water & Gas Co. 
Box 1107 

North Miami, Fla. 
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NACE Regional and Sectional Officers 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director 
Shell Oil Company 
Box 2527 
Houston, Texas 


H. E. WALDRIP, Chairman 
Gulf Oil Corp. 
5311 Kirby Drive 
Houston, Texas 


H. L. BILHARTZ, Vice-Chairman 
Atlantic Refining Company 
Box 2819 
Dallas, Texas 


CLIFFORD L. BARR, Sec.-Treas. 
Shell Oil Company, 
Richards Building 
New Orleans, La. 


JOHN LOEFFLER, 
Asst, Sec.-Treas. 
Thornhill Craver Co. 
Box 1184 
Houston, Texas 


Central Oklahoma Section 


DAN CARPENTER, Chairman 
Sohio Petroleum Co, 
1300 Skirvin Tower 
Oklahoma City, Okla. 


MARTIN STEFFENS, Vice-Chair. 
Oklahoma Natural Gas Co. 
Box 1620 
Oklahoma City, Okla, 


BRUCE D. OWEN, Sec.-Treas. 
Southwestern Bell Tel. Co. 
405 N. Broadway 
Oklahoma City, Okla. 


Corpus Christi Section 


C. F. WARD, Chairman 
Magnolia Petroleum Co. 
Refining Dept. 

Box 1179 
Corpus Christi, Tex. 


JOHN P. WESTERVELT, Vice-Chair. 
Pontiac Pipe Line & Export Co. 
Box 1581 
Corpus Christi, Tex. 


RAYMOND PFREHM, Sec.-Treas. 
Humble Pipe Line Co. 
Box 1051 
Corpus Christi, Tex. 


Houston Section 


SHARPE, Chairman 
Humble Pipe Line Co. 
P. O. Drawer 2220 
Houston 1, Texas 


CALDWELL, Vice-Chair. 
Humble Oil and Ref. Co. 
Box 2180 
Houston, Texas 


R. C. BOOTH, Sec.-Treas. 
5719 South Seas 
Houston, Texas 


New Orleans-Baton 
Rouge Section 


JACK MARTIN, Chairman 
The Texas Company 
Production Dept. 

P. O. Box 252 
New Orleans, La. 


FRANK BIRD, 
The California Co. 
800 The California Co, Bidg. 
1111 Tulane Ave. 
New Orleans, La. 


RUSSELL W. SCHUTT, Sec.-Treas. 
Shell Oil Company 
Box 193 
New Orleans, La. 


North Texas Section 


SPALDING, JR., Chair. 
Sun Oil Company 
Box 2880 
Dallas, Texas 


MORRIS BOCK, Vice-Chair. 
Sun Oil Company 
1405 North Zangs Bivd. 
Dallas, Texas 


MARYANN DUGGAN, Sec.-Treas. 
Magnolia Petroleum Co. 
Box 900 
Dallas, Texas 


Permian Basin Section 


THOMAS NEWELL, Chairman 
Cardinal Chemical, Inc, 
Box 2049 
Odessa, Texas 


KEMPER, Ist Vice-Chair. 
Permian Enterprises, Inc, 
1010 Washington 
Odessa, Texas 


WILLIAM HOPWOOD, 
2nd Vice-Chair, 
Tnemec Co., Inc. 

2703 S. Colonial Drive 
Odessa, Texas 


JOHN A. KNOX, Sec.-Treas. 
The Western Co. 
Box 310 
Midland, Texas 


Sabine-Neches Section 


CHARLES RIDENOUR, Chairman 
Magnolia Petroleum Co. 
Box 3311 
Beaumont, Texas 


CRAWFORD CHAISSON, 
Vice-Chair. 
Cities Service Refining Corp. 
Rt. Box 323 
West Lake, Louisiana 


CHARLES HUDDLESTON, JR., 
Sec.-Treas., 
Socony Paint Products Co. 
Box 2848 
Beaumont, Texas 


Shreveport Section 


M. J. OLIVE, Chairman 
Arkansas Natural Gas Corp. 
Shreveport 


W. F, LEVERT, Vice-Chairman 
United Gas Pipe Line Co. 
Box 1407 
Shreveport, La. 


R. C. JORDAN, Secretary 
United Gas Pipe Line Co. 
Box 1407 
Shreveport, La. 


J, O, GRIFFIN, Treasurer 
Texas Eastern Gas Trans. Corp. 
Texas Eastern Bidg. 
Shreveport, La. 


Teche Section 


GEORGE HARPER, Chairman 
Union Oil Co. of California 
Box 421 
Abbeville, Louisiana 


GUS VOGLER, Vice-Chair. 
Allen Cathodic Protection 
264 
Lafayette, La. 


JAMES H. BOOKSH, JR., Sec.-Treas. 
United Gas Corp. 
Box 435 
New Iberia, La, 


Tulsa Section 


JACK BARRETT, Chairman 
Stanolind Oil Gas Co. 
P. O. Box 591 
Tulsa, Oklahoma 
L. B. NELSON, Vice-Chair. 
Shell Pipe Line Corp. 
Box 831 
Cushing, Okla. 
HUGH A, BRADY, Secretary 
Pipe Line Anode Corp. : 
Tulsa, Oklahoma 
EDWARD BARTOLINA, Treasurer 
Moorlane Company 
P. O. Box 1679 
Tulsa, Oklahoma 


WESTERN REGION 


L. L. WHITENECK, Director 
Long Beach Harbor Dept. 
1333 El Embarcadero 
Long Beach 2, Calif. 

E. H. GRIZZARD, Chairman 
Signal Oil & Gas Co. 

811 West 7th 
Los Angeles, Cal. 

AUSTIN S. JOY, Vice-Chairman 
Bechtel Corp., Somastic Div. 
Box 457 
Wilmington, Cal. 

ROBERT H. KERR, Sec.-Treas. 
Southern California Gas Co. 
Box 3249 Terminal Annex 
Los Angeles, Cal. 


Los Angeles Section 


S. J. ARTESE, Chairman 
Shell Oil Co., Inc. 
Box 728 
Wilmington, California 

. K. GALLY, Vice-Chairman 
1061 Mar Vista Ave, 
Pasadena, California 

. H. TANDY, Sec.-Treas. 
Standard Oil Co. of Calif. 
Box 97 
El Segundo, California 


Salt Lake Section 


HARRY R. BROUGH, Chairman 
Mountain Fuel Supply Co. 
36 South State St. 
Salt Lake City, Utah 

GEORGE HILL, Vice-Chair. 
Fuel Technology Dept. 
University of Utah 
Salt Lake City, Utah 


JOHN W. COX, Sec.-Treas. 
Utah Oil Refining Co. 
P. O. Box 898 
Salt Lake City 10, Utah 


San Diego Section 


L. E. MAGOFFIN, Chairman 
California Water Telephone Co. 
West 9th St. 
National City, Calif. i 
D. P. ARMBRUSTER, Vice-Chairman 
San Dieao Gas & Electric Co. 
861 Sixth Ave., 
San Diego 1, Calif. 
DALLAS RAASCH, Sec. Treas. 
La Mesa, Lemon Grove, 
Spring Valley Irrigation District, 
Box 518, La Mesa, Calif. 


San Francisco Bay Area 
Section 


G. A. WORKS, JR., Chairman 
Union Oil Co. of Cal. 
Oleum, Cal. 

LOPER, 
Standard Oil Co, of Cal. 
225 Bush St. 

San Francisco, Cal. 


T. J. SMITH, Sec.-Treas. i 
Electric Steel Foundry Co. i 
249 First St. i 
San Francisco 5, Cal. | 


(Continued on Page vi) 
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HAS STOOD THE TEST TIME 
SOLVE CORROSION PROBLEMS 


Actual experiences like these 
show what TAPECOAT coal tar 
protection can for you. 


Use TAPECOAT combat cor- 
rosion above below ground 
gathering lines, transmission 
lines, meter stations, compressor 
stations, distribution lines, pipe joints, bolt-type couplings, 
fittings, large bends, large diameter pipe, insulated lines, 
tanks, and other surfaces subject corrosion. 


Write for descriptive brochure and prices 


Tape 


Directory Officers 


(Continued from Page 


CANADIAN REGION 


LAW, Director 
The International Nickel 
Canada, Limited 
25 King St. W. 
Toronto, Ontario 


G. 1. RUSSELL, Chairman 
Trans Mountain Pipeline Co. 
1070 Hornby St. 

Vancouver, 


SHEMILT, 
University British Columbia 
Vancouver, B. C. 


G. M. McPHERSON, Sec.-Treas. 
imperial Oil Ltd. 
300 Ninth Ave. 
Calgary, 


Edmonton Section 
(Being Formed) 


F. W. HEWES, Interim Chairman 
Canadian Protective Coating Ltd. 
9336 91st Street 
Edmonton, Alberta 


Hamilton-Niagara Section 


C. E. MAKEPEACE, Chairman 
Page Hersey Tubes Ltd. 
Welland Ontario, Canada 

H. W. HYSLOP, Vice-Chairman 
United Gas Fuel Co. 
Hamilton, 

King St. 
Hamilton, Ontario, Canada 

BERKOL, 
Atlas Steels, Ltd. 

Welland, Ontario, Canada 


Montreal Section 


H. G. BURBIDGE, Acting Chairman 
1700 Sun Life Building 
Montreal, Quebec 


Toronto Section 


Corrosion Service, Ltd. 
King St. 
Toronto, Ontario, Canada 
COLIN PRESCOTT, Vice-Chair. 
Hydro-Electric Power Commission 
of Ontario 
620 University Ave. 
Toronto, Ontario, Canada 
LAW, Secretary 
The International Nickel 
Canada, 
25 King St. W. 
Toronto, Ontario, Canada 
STEPHEN KOZAK, Treasurer 
Canada Wire & Cable Co., Ltd. 
Postal Station R. 
Toronto, Ontario, Canada 


Vancouver Section 


F. FORWARD, Chairman 
Dept. Mining & Metallurgy 
U. of British Columbia 
Vancouver, B. C, 


F. M. CAZALET, Vice-Chair. 
British Columbia Electric Railway 
Vancouver, 


LEVELTON, 

British Columbia Research 
Council 

University of British Columbia 

Vancouver, B. C. 

CRAIGHEAD, Treas. 
Industrial Coatings, Ltd. 
1930 Main St. 

Vancouver, 
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FOR LOWER MAINTENANCE COSTS 
WRITE INTO YOUR SPECIFICATIONS 


Don’t take chance avoiding heavy main- 
tenance and repair costs caused corrosion. 
sure. Specify —“outside Tygon-coated.” 

Tygon Plastic Paint Coatings have been 
proved years exposure such corrosives 
sulphuric, hydrofluoric, nitric, hydrochloric, 
sodium hypochlorite, potassium hydroxide (in 
fact, Tygon Plastic Paint Coatings resist the 
fumes virtually all acids and alkalies except 
glacial acetic and fuming nitric). 


Tygon Paint inert most alcohols, fresh 
salt water, oil and grease...stands 
under abuse that quickly kills ordinary coatings. 


ANTI-CORROSIVE MAINTENANCE 
your own plant... 


Your own maintenance crew can easily use Tygon 
Plastic Paint Coatings to protect walls, structural 
steel, tank exteriors, fume hoods 
Apply by spray gun or brush—air dries quickly. 
Use on wood, metal or concrete. Ww. it t d. 

Would you like free test sample? 


The perfect compan- 
ion for TYGON 
PAINT TYGO- 
RUST, the “no-prep” 


vinyl primer. 


There are 
other things about Tygon 
Paint Coatings you'll like: 
cracking, checking crazing; really flexible 
film that “gives” under impact without chip- 
ping flaking; high electrical insulating 
properties; film that non-toxic, non- 
contaminating and non-flammable. 


Tygon Plastic Paint Coatings are available 
colors, too: white, red, gray, green, aluminum, 
black and clear. 
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TP-1 


TP-1B 


TP-1G 


TP-1H 


TP-1K 


TP-2 


TP-2A 


TP-3 


TP-4 


CORROSION AND GAS WELL 
EQUIPMENT (Formerly Condensate 
Well Corrosion) 


BUCHAN, Chairman 
Humble Oil Co. 
Box 2180 
Houston, Texas 


GRECO, Vice-Chairman 
United Gas Corp. 
Box 1407 
Shreveport, La. 


Pacific Coast, Frank Davie, chairman, Shell 
Co., Los Angeles 14, Calif. Hill, 
vice-chairman, Genera] Petroleum Corp., Los 
Angeles 54, Calif. 


Condensate Well Corrosion. R. C. Buchan, 
chairman. Humble Oil & Refining Co., Hous- 
ton, Texas. 


Sweet Well Corrosion. Bilhartz, 
chairman; Greenwell, vice-chairman, 
both with Atlantic Refining Co., P. O. Box 
2819, Dallas, 


Sour Oil Well Corrosion. J. A. Caldwell, co- 
chairman, Humble Oil & Ref. Co., Box 2180, 
Houston, Texas, and R, L. Elkins, co-chair- 
man, Shell Oil Corp., Box 1509, Midland, 
Texas, 


Metallurgy—Oil and Gas Well Equipment. 
F. A. Prange, chairman; Phillips Petroleum 
Co., Bartlesville, Okla. 


Sulfide Stress Corrosion. R. S$. Treseder, chair- 
man; Shell Development Co., Emeryville, Cal. 


Corrosion of Oil String Casing. Jack L. Battle, 
chairman; Humble Oil & Ref, Co., Box 2180, 
Houston, Texas. 


Oil Field Structural Plastics. W. M. Thornton, 
co-chairman; Atlantic Refining Co., P. O. Box 
2819, Dallas, Texas; B, W. Bradley, co-chair- 
man, Shell Oil Company, Tulsa, Okla. 


Evaluation of Inhibitors for Use in Oil & Gas 
Wells, J. C. Spalding, Jr., co-chairman, Sun 
Oil Co., Dallas, Texas. E. C. Greco, co-chair- 
man, United Gas Corp., Shreveport, La, 


GALVANIC ANODES FOR CATHODIC 
PROTECTION 


ROBINSON, Chairman 
The Dow Chemical Co. 
616 East Grove St. 
Midland, Mich. 


WAHLQUIST, Vice-Chairman 
Ebasco Services 
Rector St. 
New York, 


Correlation Data From Operating Installa- 
tions, Sheppard, chairman, Pipe 
Line Corp., Houston, Texas. 


ANODES FOR USE WITH IMPRESSED 
CURRENTS 


PEABODY, Vice-Chairman 
Ebasco Services 
Rector St. 
New York, 


MINIMUM CURRENT REQUIREMENTS 
FOR CATHODIC PROTECTION 


SUDRABIN, Chairman 
Electro Rust-Proofing Corp. 
No. Main St., 

Belleville, 


(Chairmen of all numbered committees 
listed below are members of the full com- 
mittee) 


TP-5 


TP-5A 


TP-5C 


TP-5D 


TP-5G 


TP-6 


TP-6A 


TP-6B 


TP-6C 


TP-6E 


TP-6H 


TP-6K 


TP-6L 


SCHMIDT, Chairman 
Dow Chemical Company 
Midland, Michigan 


EX-OFFICIO MEMBERS 


WALTER ROGERS 
AARON WACHTER 
CAMPBELL 


CORROSION PROBLEMS INVOLVED 

PROCESSING AND HANDLING 

CHEMICALS 

PAUL GEGNER, Chairman 
Columbia-Southern Chemical Corp. 
Barberton, Ohio 


Corrsoion by Sulfuric Acid. C. L. Bulow, chair- 
man; Bridgeport Brass Co., Grand St., 
Bridgeport, Conn. W. A. Luce, vice-chairman; 
The Duriron Co., Box 1019, Dayton, Ohio. 


Sub-Surface Corrosion Alkaline Solutions 
(Caustic Embrittlement). C. F. Pogacar, chair- 
man; Atlantic Refining 260 South Broad 
St., Philadelphia, Pa. 


chairman, Nickel Co., Inc., 
Wall St., New York City. 


Corrosion Chlorine. Zimmerer, chair- 
man; Westvaco Chemical Division, Food Ma- 
chinery Chemical Corp., Drawer 8127, 
Charleston West Virginia. 


Corrosion by Nitric Acid, J, L, English, chair- 
man; Oak Ridge National Laboratory, P. O. 
Box P, Oak Ridge, Tenn. 


PROTECTIVE COATINGS 

LIEBMAN, Chairman 
Pitmar Centrifugal Machine Corp. 
1319 Varner Drive 
Pittsburgh 27, Pa. 

KENNETH TATOR, Co-Chairman 
Kenneth Tator Associates 
Montour St. Ext. R.D, 
Coraopolis, Pa. 

PACIFIC (West Coast Div.) 

Whiteneck, Chairman 
Long Beach Harbor Dept. 

Long Beach Cal, 


Organic Coatings and Linings for Resistance 
to Chemical Corrosion. R. McFarland, Jr., 
chairman; Hills-McCanna Co., 3025 N.W. 
Ave., Chicago 18, Munger, co- 
chairman, Amercoat Corp., 4809 Firestone 
Bivd., South Gate, Calif. 


Protective Coatings for Resistance to Atmos- 
pheric Corrosion, L. L. Sline, chairman; Sline 
Industrial Painters, 2612 Terminal Drive, 
Houston, and Howard C. Dick, vice-chairman, 
Products Research Service, Inc., Box 6116, 
New Orleans, La. 


Protective Coatings for Resistance to Marine 
Corrosion, Raymond Devoluy, chairman. 
Woolsey Paint Color Co., 229 
42nd St., New York 


Protective Coatings in Petroleum Production. 
Jack P. Barrett, chairman; Stanolind Oil and 
Gas Company, Tulsa, Okla. 


Surface Preparation for Organic Coatings. 
L. R, Whiting, chairman, Bakelite Corp., 30 
East 42nd St., New York 17, 
Frye, vice-chairman, Research Dept., Beth- 
lehem Stee! Co., Bethlehem, Pa. 


Glass Linings and Vitreous Enamel. 
McIntyre, chairman, Ferro-Enamel Corp., 
Harvard & 56th St., Cleveland 5, Ohio. 


Corrosion Resistant Construction with Masonry 
and Allied Materials, Robert R. Pierce, chair- 


man. Pennsylvania Salt Manufacturing Co., 
1000 Widener Philadelphia, Pa. 


Asphalt Type Protective Coat- 


ings. Schmidt, chairman; California Re- 


search Corp., 200 Bush San Francisco, Cal. 


Vili 


TP-7 MATERIALS FOR USE HIGH 


PERATURES 


SCHEIL, Chairman 
Director Metallurgical Research 
Smith Corporation 
Milwaukee, Wisconsin 


TP-8 CORROSION WATERS 


KENDALL, Chairman 
National Tube Division 
United States Steel Corp. 
Frick 

Pittsburgh 30, Pa. 


TP-8A Corrosion Gulf Coast Cooling Waters. 
Charles P. Dillon, chairman, Carbide and 
Carbon Chemicals Co., Texas City, 7exas. 
W. B. Brooks, vice-chairman, Dow Chemical 
Company, Freeport, Texas. 


TP-9 CORROSION INHIBITORS 


ROBERT WISE, Chairman 
National Aluminate Corp. 
6216 West 66th Place 
Chicago, 


WASCO, Vice-Chairman 
The Dow Chemical Co. 
Midland, Mich. 


TP-11 IDENTIFICATION CORROSION 
PRODUCTS 


IMHOFF, Chairman 
Research Supervisor, Chemical 
Allis-Chalmers Mfg, Co. 
Milwaukee Wis. 


TP-12 EFFECT ELECTRICAL GROUNDING 


CORROSION 


GLEN APPLEMAN, Chairman 
Pennsylvania Power Light 
Ninth Hamilton St. 
Allentown, Pa. 


TP-13 ANNUAL LOSSES DUE CORROSION 


ALQUIST, Chairman 
The Dow Chemical Co. 
Midland, Michigan 


TP-14 INSTRUMENTS FOR CORROSION 
MEASUREMENTS 


HAYWARD, Chairman 
Engineering Experiment Station 
University 
Urbana, Ill. 


Electrical Holiday Inspection Coatings. 


Lyle Sheppard, chairman, Shell Pipe Line 


Corp., Houston, Texas. 


TP-15 CORROSION CONTROL THE 
TRANSPORTATION INDUSTRIES 


BARDWELL, Chairman 
Chicago Eastern Ilinois Railroad 
Danville, 


MAGEE, Vice-Chairman 
Assoc. Amer. Railroads 
Technology Center 
Chicago 16, 


TP-15A Corrosion Control Railroad Cars. 
J. R. Spraul, chairman, Gen, Amer. Trans 
portation Co., Chicago, Indiana. 


TP-15B Railroad Suppliers Corrosion 
way Equipment Co., 4527 Columbia Avenue, 
Hammond, Ind. 


Robert Byrne, chairman, 
Railroads, Technology Center, 


Ilinois. 


December, 
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ELECTROLYSIS AND CORROSION 
CABLE SHEATHS 


IRWIN DIETZE, Chairman 


TP-16A 


TP-16B 


TP-16E 


Dept. Water Power 


City Los “al. 


Stray Railway Current 
Fletcher, chairman, Bell Telephone 
Co., 212 West Randolph St., Chicago 
Svetlik, co-chairman, Northern Indiana 
Public Service Co., 5265 Hohman Ave., 
Hammond, Ind, 


Corrosion Lead and Other Metallic 
Sheaths. Maitland, chairman, American 
Tel. Co., Sixth Ave., New York 13, 
Howell, co-chairman, Public Serv- 
ice Electric & Gas Co., 200 Boyden Ave., 
Maplewood, 


Cathodic Protection Cable Sheaths. 
Lawall, chairman, Amer. Tel. & Tel. Co., 
1538 Union Commerce Cleveland 14, 
Ohio, J. J. Pokorny, co-chairman, Cleveland 
Elec. Co., Public Sq., Cleve- 
land Ohio. 


Tests and Surveys. F. E. Kulman, chairman, 
Consolidated Edison Co. of N. Y., Inc., 4 
Irving Place, New York Howell, 
co-chairman, Public Service Electric & Gas 
Co., 200 Boyden Ave., Maplewood, 


Corrosion and Protection Pipe-Type 

Cables. Frank Kahn, chairman, Philadelphia 

Co., 2301 Market St., Philadelphia 


Nonmetallic Sheath Coatings. Geo. Hunt, 
chairman, Simplex Wire & Cable Co., 79 
Sidney St., Cambridge 39, Mass. 


Being cast iron Mono-Cast Pipe enjoys enviable reputation. Cast iron pipe has 
had over 300 years service abroad and more than 100 years service the 
United States. satisfactorily serving locations where especially severe external 
and internal corrosion conditions exist. Mono-Cast Pipe designed give super- 
service; and its wide acceptance and splendid performance bespeak its excellence and 
the confidence and esteem which held those who are using it. 


For many years our Company has pioneered 
research, maintaining experienced staff chem- 
ists, metallurgists, engineers, and fully equipped 
modern laboratories. Refer your next piping prob- 
lem ACIPCO and utilize our extensive manufac- 
turing facilities. 


TP-17 


TP-18 


TP-18A 


TP-18B 


TP-19 


AMERICAN 


CAST IRON PIPE 
COMPANY 


Birmingham Alabama 


STANDARDIZATION PROCEDURES 
FOR MEASURING PIPE COATING 
CONDUCTANCE 


HUDDLESTON, Chairman 
Huddleston Engineering Co. 
Bartlesville, Okla. 


INTERNAL CORROSION FACILITIES 
FOR STORAGE AND TRANSPORTA- 


TION PETROLEUM 


SHARPE, Chairman 
Humble Pipe Line Co. 
Houston, Texas 


Internal Sour Crude Corrosion of Pipe Lines 
and Tanks, John C. Watts, Jr., chairman, 
Humble Pipe Line Co., Box 1390, Midland, 
Tex, Randell L. Ekins, co-chairman, Shell 
Oil Co., Box 1509, Midland, Texas. 


Internal Corrosion of Products Pipe Lines. 
Ivy M. Parker, chairman, Plantation Pipe 
Line Co., Box 1743, Atlanta, Ga. Raymond 
Hadley, chairman, Sun Pipe Line Co., 1608 
Walnut, Philadelphia 3, Pa. 


CORROSION DE-ICING SALTS 


KULMAN, Chairman 
Consolidated Edison Co. Y., Inc. 
Irving Place 

HART, Vice-Chairman 

Bell Telephone Co. 

208 West Washington St. 

Chicago Ill. 


MONO-CAST PIPE 


“Mono-Cast” the trade name for ACIPCO pipe cast centrifugally sand-lined 
molds. Uniform metal section, high physical strength, endurance, and freedom from 
inclusions are salient properties which have established the name “Mono-Cast” 
synonymous with highest quality cast iron pipe. can supplied with joints for 
conveying water, gas, oil, gasoline, sewage, salt brine, ashes—and fact, just about 
everything that pipe line can conceivably convey. 


TECHNICAL REPORTS 


Available from 
NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


TP-1 Report on Field Testing of 32 Al- 
loys in the Flow Streams of Seven 
Condensate Wells (Pub, 50-3) NACE 
members, $8; Non-members, $10 per 
copy. 

First Interim Report on Galvanic 
Anode Tests. (Pub. 50-2) NACE 
members, $3; Non-members, per 
copy. 

First Interim Report on Ground 
Anode Tests, (Pub. 50-1) NACE 
members, $3; Non-members, $5 per 


TP-2 
TP-3 


copy. 

Fay Oil Well Corrosion. Corrosion 
August, 1952 issue. NACE members, 
$.50; Non-members $1 per copy. 
Field Experience With Cracking 
High Strength Steel in Sour Gas and 
Oil Wells, (Included Symposium 
Sulfide Stress Corrosion. (Pub. 52-3) 
$1 per copy, 5 or more copies to one 
address, $.50 per copy, 

Materials of Construction for Hand- 
ling Sulfuric Acid. Corrosion, August, 
1951 issue. NACE members, $.50; 
Non-members, $1 per copy. : 
Stress Corrosion Cracking in Alkaline 
Solutions, (Pub. 51-3) Per copy, $.50. 
First Interim Report on Recommended 
Practices for Surface Preparation of 
Steel. (Pub. 50-5) Per copy, 
Second Interim Report on Surface 
Preparation of Steels for Organic 
and Other Coatings. (Pub. 53-1) Per 
copy, $1; five more copies one 
address, per copy $.50. 

Report on Electrical Grounding Prac- 
tices, Per copy $.50. 


TP-1D 


TP-1G 


TP-5A 


TP-5C 
TP-6G 


TP-6G 


TP-12 
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SOMAST DIVI This addition permits offer you 


three pipe line processes from one source 


the Pipe Linings, Inc. 
BECHTEL CORPORATION Pipe Linings, Inc. will manufacture and 
apply the world-famous and proven 
San Francisco SOMASTIC Pipe Coating for exterior 
protection against corrosion the 


Western States and All Foreign 
Locations. This service will add 
Pipe Linings, Inc. the servicing 
pipe lines the Tate and 


Los Angeles Centriline interior relining Processes 
the Western States. 


THE TATE PROCESS 


APPROX. 300 FT. 
BY-PASS LINE EXTENDS NOTE SERVICE 


APPROX. 1000 FT. OR LINE CONNECTED | 
MORE AHEAD OF JOB TO BY-PASS 


COMPLETED LINING BEING NOTE PLUGGED 
MAIN CAPPED FOR BY-PASS CONNECTION LINED SERVICE-OUTLET MAIN 


F 


THE CENTRILINE PROCESS 


The Centriline Process used for lining 16” 144” pipe lines “in place.” Cost much less 
the cost installing new pipe. Premixed cement-mortar thrown centrifugal force, 
high velocity, against the inside surface the pipe, and then mechanically troweled 
even finish. Centrilining applicable fresh salt water, oil, sewage, gas industrial 
lines, sewers and drains. 


Inside Pipe Linings, Inc. for complete 
pipe coating and lining 


For BIG INCH 


transmission lines 
Field bends SOMASTIC-coated pipe 
lines 30-inch are readily made normal 
methods. The coated pipe hauled, strung, welded. 
bent cold, field joints applied hydraulic press, lowered-in 
and back filled without damage. 


For SMALL INCH distribution lines 
New methods applying field joints small diameter pipe lines make 
the permanence SOMASTIC more economical than ever. Its use virtually ends 
costly takeups distribution lines for repairs due corrosion, 


For REHABILITATION Quite frequently, old pipe line may removed from the 


round, old coating removed, pipe thoroughly inspected and repaired, coated with 


you, you buy, 
operate 
lines 


pipe first 

New Old!...Let SOMASTIC Solve Your Pipe Line Corrosion Problems 
Write our Pipe Coating Division TODAY for full information. 


Tate Process, applicable water, oil and gas pipe 
renews old iron and steel pipe “in place” 

here the schematic drawing. The Tate Process 
pipe lines from 16” diameter. 

momentary interruption service 

while by-pass sections are installed. 


Get These Advantages 
rom Cement Mortar Lining! 
New pipe performance 
Prevents leakage 
Restores full flow coefficients 
Reduces pumping and 
maintenance costs 
Protects against corrosion, 
contamination and discoloration 
much less than the cost 
installing new pipe! 


Linings, Inc. offers “in place” Tate Process 
ining service A” ws 
ervice for pipe 16” diameter and 
Centriline Process lining for 
nplete mobile equi 
and expert crews 
are available bri 

your old pipe. Pipe Linings, Inc 

ill glad dis 

problem. obligation! 


unifo 
trial 


BEFORE 


Box 457 
Wilmington, California 


find 
: 


Detroit, Michigan 


PAINT BONDING 


zinc phosphate coatings improve paint adhesion 


automobiles, refrigerators, projectiles, rockets, and many other 


PIONEERING 
RESEARCH 
AND 
DEVELOPMENT 
SINCE 1914 


For more than third 
century, ACP research chem- 
ists and ACP technical repre- 
sentatives the field have 
pioneered the science 
metal preservation. They have 
developed surface treating 
chemicals which either protect 
metals directly, create 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around reduce costs, 
speed production and add 
the life-span countless 
products. 


steel and iron fabricated units components. 


zinc phosphate coatings, make paint stick 


galvanized iron and other zinc and cadmium surfaces. 


protective coatings provide improved paint adhesion 


and high corrosion-resistance for aircraft and aircraft parts, awnings, 


wall tile, signs, bazookas, and many other products made 


aluminum. 


RUST PROOFING 


zinc phosphate coatings provide rust and cor- 


rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance anti-galling, 


safe break-in, friction rubbing parts. 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 


IMPROVED DRAWING AND COLD FORMING 


zinc phosphate coatings make possible im- 


proved drawing, cold forming and extrusion such steel products 


and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping and bright- 
ening solutions. 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Niles, California 


sheets for stamping, bumpers, parts formed, prior plating 


painting, cartridge cases, etc. 
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Windsor, Ontario 
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From Crude—to Plasma—to MSG 


Stainless Tubing 


All Tests 


the column the left you see pictured high 
pressure Viscosimeter used for field testing the 
petroleum industry; Blood Plasma Sterilizer that 
speeds processing that vital fluid; Calandria 
used extract highly corrosive Glutamic Acid 
process making Monosodium Glutamate add 
savor food. 


These pieces equipment have one thing common— 
Carpenter Stainless Tubing—and for each one Car- 
penter tubing was specified for different set 
reasons. They included extra smoothness I.D. and 
O.D., unusual concentricity, close adherence pub- 
lished tolerances, good ductility, ease working and 
corrosion resistance. One reason, however, was com- 
mon all specifications—unvarying quality—from 
piece piece, order order. 


short, the manufacturers these and many other 
diverse types processing equipment know that there 
difference stainless tubing—and Carpenter 
makes that difference. Why not get the cost-saving 
advantages Carpenter’s all-round service satis- 
faction the next time you need stainless tubing? 


Call your nearest Carpenter representative for prompt 
service your requirements plus help solving 
design, engineering fabricating problems. 


The Carpenter Steel Company, Alloy Tube Division, Union, 
Branch Offices: Atlanta Chicago Pittsburgh 
Houston Newark San Francisco 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. 
‘““CARSTEELCO” 


STAINLESS TUBING PIPE 


guaranteed every shipment 


1953 
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CHEAPER THAN METALS 


SIMPLER THAN WELDING 


SURER THAN ALLOYS 


The cost Kontol corrosion protection, when compared 
with the costly metals protects, negligible. addi- 
tion its protection against corrosion, the detergent 
properties Kontol promote cleaner operating units. 
With clean equipment, the gains operating efficiencies 
accruing from efficient heat exchange and smooth flow 


are considerable economic factor. 


Kontol easily injected into refinery system all that 
required conventional chemical pump and small 
reservoir for the chemical. the cost Kontol 
protection with the cost shutting unit down, cutting 
corroded equipment out, welding replacements in! 


While the use alloys will aid the combatting 
corrosion, very few instances are they cure-all. 
Kontol effective protecting metals against attack 
organic and inorganic acids, brines, hydrogen blistering 
and hydrogen embrittlement. adsorbs readily steel, 
nickel and stainless alloys steel, brass, admiralty 


and monel. 


For complete information, call write 


TRETOLITE COMPANY 


DIVISION THE PETROLITE CORPORATION 
SAINT LOUIS 19, MISSOURI LOS ANGELES 22, CALIFORNIA 


Chemicals and Services for the Petroleum Industry 


SCALE PARAFFIN REMOVING 
WATER DE-OILING 


UMU 


KRB 53-3 


December, 


CON 
ras 3 


the specifications 


PITT CHEM 


Pipeline Enamel 


don’t have guess about the uniform top quality 
Pitt Chem Modified Enamel. Look its written specifications 
—check its softening point, penetration, ash, you'll 
know the rigid standards each drum must meet. Then watch 
pipeline crew roll when they’re coating with Pitt Chem, and 
know that these enamels actually heat faster, flow 
better from kettle pipe and coat more pipe per day. 

Pitt Chem’s specified top quality means better protection under- 
ground, too, for allows better bond and greater resistance 
soil stresses and varying service temperatures. Write today for 
Pitt Chem specification sheets any help you may need 
your particular coating problem. 


Standard Grade Tar Base Enamel PROTECTIVE COATINGS DIVISION 


45988 
‘OAL CHEMICALS AGRICULTURAL CHEMICALS FINE CHEMICALS « PROTECTIVE COATINGS PLASTICIZERS ACTIVATED CARBON COKE « CEMENT « PIG IRON 
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Directors 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 


President 


Gulf Oil Corporation, Houston 


Vice-President 


Shell Development Company, Emeryville, Cal, 


objects are: 
Treasurer 


Humble Pipe Line Company, Houston 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


Past President 


Ohio State University, Columbus 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good, 


encourage special study and research determine the fundamental Representing Active Membership 


causes corrosion, and develop new improved techniques for its 
prevention. Koppers Co., Westfield, 
correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 
NORMAN 
(e) promote standardization terminology, techniques, equipment and University Texas, Austin 
Phillips Petroleum Bartlesville, Okla. 
contribute industrial and public safety promoting the preven- 


tion corrosion cause accidents, Representing Corporate Membership 


The Crane Company, Chicago, 


Aluminium Laboratories, Ltd., Kingston, Ont. 


United States Steel Corp., Pittsburgh, Pa. 


foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


Dow Chemical Corp., Midland, Mich. 


the laws Texas. Its affairs are governed Board Directors, elected United States Steel Corp., Vandergrift, Pa. 


the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Representing Regional Divisions 
WALTER (North Central) 1953-56 
Parker Rust Proof Company, Detroit, Mich. 


DERK HOLSTEYN........(South Central) 1953-56 
Shell Oil Company, Houston, Texas 


International Nickel Co. Canada, Ltd., 


Board Harbor Commissioners, Long Beach, 
California 
American Cast Iron Pipe Co., Birmingham, Ala. 


Consolidated Edison Co. Y., New York City 


Officers, 1953-54 


Houston, Texas 


Directors Officio 


BALDWIN, Chairman Regional Management 
Committee 
Johns-Manville Sales Corp., New York, 


i 
NOPPEL, Chairman Policy and Planning 
q 


Vice-President WACHTER 
Emeryville, Cal. 


Committee 
Ebasco Services, Inc., New York, 


Houston, Texas United States Steel Corp., Pittsburgh, Pa. 
SCHMIDT, Chai ical Practices 


1061 Building, Houston Texas The Dow Chemical Company, Midland, Mich. 
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Practices 
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Report the Activities 


OFFICIAL MONTHLY PUBLICATION 


National Association Corrosion Engineers 


December, 1953 


Houston Texas 


No. 


Technical Practices Committee 


‘ECHNICAL Practices Committee has been very 
since was organized the national 
NACE Conference St. Louis 1950. divided 
into effectively cover such large 
subject and its first organizational meetings were held 
the convention the following year. 

Subcommittee “Electrolysis and Corro- 
sion Cable Fletcher, chairman, 
has received answers from about utilities reply 
questionnaire submitted the members 1951. 
These have been condensed into “General Proce- 
dure for the Bonding Lead Sheath Cables for Cor- 
rosion Mitigation,” which covers the following: 
Bonding Power Cables, Bonding Communica- 
tion Cables, Bonding between Subsurface Structures, 
Bonding Underground Communication Cables 
Multi-grounded Power Neutral Systems, Insulating 
Joints Power Cables, Insulating Joints Com- 
munication Cables, Natural Drainage Railway 
Substations, Booster Drainage, Reverse Current 
Switches and Dry Rectifiers. This summary was in- 
cluded the minutes for 1953 and after has been 
worked over the Committee, will published 
final form. 

Subcommittee TP-16B, “Corrosion Lead and 
other Metallic Sheaths,” Maitland, chairman, 
has through its past chairman, Reinitz, pre- 
pared paper entitled, Sheath Corrosion and 
which was published the November, 
Corrosion. Further study lead sheath 
corrosion will carried its new chairman. 

Subcommittee TP-16C, “Cathodic Protection 
Cable Sheaths,” Lawall, chairman, also com- 
piling data received from questionnaire and 
summary these replies was thoroughly discussed 
the last meeting and copy included the 1953 
minutes. The committee has lots work ahead 
determine maximum and minimum potentials nec- 
for the protection lead cable sheaths. 


‘Department of Water and Power, City of Los Angeles, California. 


Electrolysis and Corrosion Cable Sheaths 


IRWIN DIETZE, Chairman* 


Subcommittee TP-16D, “Tests and Surveys,” 
Kulman, chairman. The minutes for the 1952 meeting 
contained detailed summary the questions and 
answers questionnaire regarding methods used 
the various utilities making tests and surveys 
their cables. The committee has also worked 
“Proposed Glossary Electrolysis Terms,” which 
was distributed the 1953 minutes for serious con- 
sideration all the members. 

Subcommittee TP-16E, “Corrosion and Protection 
Pipe-Type Cables,” Frank Kahn, chairman. The 
questionnaire circulated this committee was also 
printed the minutes the 1952 meeting and the 
replies were discussed the 1953 meeting Chicago. 
The committee working the data accumulated 
from these replies and asking the other utilities 
known operating these pipe-type cables reply 
the questionnaire. 

Subcommittee TP-16F, Metallic Sheaths and 
Coatings, George Hunt, chairman. series 
tests progress the laboratory the Simplex 
Wire and Cable Company typical neoprene com- 
pound jacket over various metals such lead, iron 
and aluminum. The neoprene compound applied 
over coils wire the metals and the corrosion 
rate determined measuring the resistance 
the wire various intervals. Additional tests are 
planned for polyethylene chloride 
coverings. 

can seen from this brief summary the 
activities these six subcommittees, lot work 
has been enthusiastically carried forward the 
chairmen and its members. The replies from the 
questionnaires have already proved great 
value and hoped these data may published 
soon. Any member NACE interested this com- 
mittee may become active member writing 
the general chairman. interested some particular 
phase this work, write the subcommittee chair- 
man. Additional information regarding this com- 
mittee’s projects can found the August, 1951 
issue pages 253-255. 
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Resistance Aluminum Alloys 


Chemically Contaminated 


EXCELLENT resistance aluminum al- 

loys atmospheric weathering well known 
and has been used advantage for many years 
architectural applications and general metal work. 
Because this characteristic, considerable interest 
has been shown aluminum alloys for plants and 
industrial buildings where the atmosphere contam- 
inated fumes and chemicals that promote the cor- 
rosion many metals and alloys and attack paint 
systems which are required for protection. 

the many substances causing atmospheric cor- 
rosion the vicinity chemical plants, refineries 
and other industries, those encountered most often 
are combinations hydrogen sulfide, carbon dioxide, 
ammonia, hydrogen chloride, sulfur dioxide, moisture 
and dirt. Aluminum alloys are resistant atmos- 
pheres containing these contaminants even when the 
conditions many plants are further aggravated 
the formation chemical dust deposits. Laboratory 
and field tests continue demonstrate that archi- 
tectural aluminum alloys resist corrosion wide 
variety organic and inorganic chemicals. 


Laboratory and Field Testing 


Common Industrial Contaminants 

Summaries are available the corrosive effects 
gases such hydrogen sulfide, carbon dioxide and 
sulfur dioxide several commerical 
relatively simple test can used indicate the be- 
havior aluminum when exposed environments 
containing such industrial contaminants. Aluminum 
alloys 2S-H14 and 3S-H14 were exposed for hours 
hours, totally immersed distilled water satu- 
rated with each gas and also the gas saturated with 
water vapor room temperature. The gas flow was 
three liters per hour for eight hours each day and 
during the remainder each day the test containers 
were sealed. order evaluate the severity the 
exposure, samples mild steel were exposed for the 
same periods. evident from Table that alumi- 
num alloys such 2S-H14 and 3S-H14 possess good 
resistance corrosion when consideration given 
the severe exposure. 

The corrosive action flue gases containing vary- 
ing amounts ammonia, cyanides, hydrogen sulfide 
and organic sulfur compounds was evaluated 
Shnidman and Yeau.* Included the investigation 
were mild steel, zinc, lead and several aluminum, 
copper and stainless steel alloys. They concluded that 


% A paper presented at the Ninth Annual Conference. National 
Association of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 
A condensation of this article was published in Modern Metals, Vol. 
9, 66-68, 70-72 (1953) Apr. 
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BINGER has been with the Chemical 
Metallurgy Division, Aluminum Research Lab- 
oratories, Aluminum Company America since 
1943. has been concerned chiefly with the 
development applications aluminum alloys 
the chemical industries. During 1944 
1945 while leave from Alcoa was 
ated with the Manhattan Project both the 
University Chicago and Oak Ridge, 
see. was graduated from the University 
Wisconsin 1943 with chemical engi- 
neering, 


WAGNER has been with the Chemical 
Metallurgy Division the Aluminum Research 
Laboratories, Aluminum Company America 
since 1946. Mr. Wagner worked successively 
the aircraft engine and electroplating fields 
before becoming associated with the Aluminum 
Research Laboratories. native Pennsylvania, 
received degree chemical engineering 
from the University Pittsburgh, Pittsburgh, 
1942. 


BROWN, Chief, Chemical Metallurgy 
Division, Aluminum Research Laboratories, 
Aluminum Company America, New Kensing- 
ton, Pa. has been engaged corrosion work 
for years, which were with Aluminum 
Research Laboratories and two research 
associate corrosion engineering, Research 
Laboratory Applied Chemistry, Massachusetts 
engineering from Drexel Institute Technology 
and chemical engineering from MIT. 
author many technical papers 
corrosion and member several technical 
societies, including NACE since 1945. re- 
ceived the Whitney Award 1950 and 
Light Metals Correspondent for Corrosion. 


the most corrosion resistant materials tested were 
lead, zinc, aluminum and copper alloys. 


study conducted Mellon Institute,* concen- 
trations volatile sulfur compounds found indus- 
trial atmospheres were determined and included sul- 
fur dioxide, hydrogen sulfide and volatile organic 
sulfur compounds but not sulfur trioxide. During 
1936 and 1937 when atmospheres were 
the cities St. Louis, Pittsburgh, 
Washington and Detroit, sulfur compounds 
found highest the St. Louis area. 


Results obtained the Aluminum Research 
oratories from tests started during 1938 St. 
are summarized Table II. graphical 
tion these data Figure demonstrates tha’ the 
rate depth attack aluminum alloys 
with increasing time exposure. Such behavior, 
which frequently referred “self-limiting at- 


of Ss 
dian 
cher 
mon 
hum 
cond 

than 
tha: 


i 
i 
4 
a 
; 
i 
alw 
{ 
Soli 
ON 
q vate 
proc 
A 3 
q 
me 
: 


December, 1953 


Abstract 


The excellent resistance aluminum alloys at- 
mospheric weathering well known and has been 
used advantage for many years architectural 
applications and general metal work. Because this 
characteristic, considerable interest has been shown 
aluminum alloys for plants and industrial build- 
ings where the atmosphere contaminated fumes 
and chemicals that promote the corrosion many 
metals and alloys. 


the many factors connected with atmospheric 
corrosion problems chemical plants, refineries and 
other industries those encountered most often are 
combinations hydrogen sulfide, carbon dioxide, 
sulfur dioxide, hydrogen chloride, moisture and dirt. 
general, has been found that aluminum alloys 
are resistant atmospheres containing these contam- 
inants. addition, the problem most plants 
further aggravated the formation dust and/or 
fumes. active laboratory well field testing 
program continuing demonstrate that aluminum 
alloys the type used for architectural applications 
are very resistant corrosion wide variety 
organic and inorganic chemicals. 


The use aluminum-base alloys the coke, soda 
ash, sulfur, power, paper, salt, petroleum and petro- 
chemical industries has reduced corrosion losses with 
resultant savings maintenance costs. Some the 
applications where aluminum alloys have proved suc- 
cessful are tank roofs, siding, roofing, windows, duct 
work, ladders, handrails, instrument tubing and tread 
plate. 


tack, characteristic the performance alumi- 
num alloys most atmospheric These 
data also show that short time exposure tests not 
always present true evaluation the alloys, espe- 
cially when the rate attack not linear with time. 
For example, conclusions based exposure periods 
one year less would indicate that the rate 
depth attack the aluminum alloys was 0.002- 
inch per year greater. more informative treatment 
the data would obtained determining the 
rate attack that occurred between the one year and 
the two year four year exposure periods. Atmos- 
pheric corrosion tests must sufficient duration 
determine the shape the curve. 


Solid Chemicals 

addition the corrosive effects the industrial 
gases discussed above, the atmospheric corrosion 
problem many plant areas may further aggra- 
vated the presence dusts from chemicals being 
processed the area. Chemical dusts deposited 
metal surface may stimulate galvanic, chemical 
concentration cell corrosion, because they can retain 
moisture some may even deliquescent. 


order make qualitative study the effect 
such chemical deposits the laboratory, 2-inch 
diameter alloy impact extruded containers either 
were filled depth 1/16-inch with the solid 
chemical had small mounds the chemical placed 
them. The containers were then exposed for one 
month room temperattire 100 percent 
humidity. large number solid chemicals, listed 
Table had effect aluminum under these 
conditions. 

Since these test conditions were much more severe 
than most service conditions, many the chemicals 
tha: caused some attack the aluminum this test 
not significantly corrosive under field condi- 
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o ALUMINUM ALLOY 23-0 
© ALUMINUM ALLOY 
4 ALUMINUM ALLOY 
ANNEALED MILO STEEL 


on 


oro 


MEASURED DEPTH OF ATTACK, INCHES 


EXPOSURE Time, Years 
Figure 1—Behavior aluminum alloys and mild steel exposed the 
St. Louis atmosphere. For the aluminum alloys the rate depth 
attack definitely decreased with increasing time exposure and 
commonly called “self-limiting” attack. 


TABLE 


Effect Hydrogen Sulfide, Carbon Dioxide and Sulfur Dioxide 
Aluminum Alloys and Mild Steel 


Calculated Volume of Metal loss 
in.3/in.?/yr.! 


Aqueous Solutions Moist Vapors 


ALLOY 


HYDROGEN SULFIDE—% HOURS 


2S-H14 Aluminum. | 


3S-H14 Aluminum................. | .0003 .0097 
CARBON DIOXIDE—% HOURS 
Aluminum. | .0009 | .0007 
3S-H14 Aluminum.............. .0003 .0010 
SULFUR HOURS 
2S-H14 .0332 .0337 
3S-H14 Aluminum.................| .0385 | .0511 


NOTES: ! Specimens .064” x .36” x 1.2” exposed to distilled water satur- 
ated with gas and also the gas saturated with moisture at room temperature. 
Daily cycle involved bubbling gas into water at 3 liters per hour for 8 hours 
and sealing the system off for 16 hours. 


2 Test terminated after one hour because of rapid attack of metal. 


TABLE 


Metallographic Examinations Various Alloys Exposed 
the Atmosphere St. Missouri 


Maximum Measured Depth 
Attack, Inches 


: 1 Year! 2 Years 


| 


Blue Annealed Mild Steel.... . .0197 


NOTE: | Investigation started in 1938. 


tions. Such data should only used relative 
indication the corrosive character the dusts. For 
example, aluminum chloride was classified “corro- 
sive.” However, one field test where the atmos- 
phere was often heavily contaminated with aluminum 
chloride dust, aluminum alloys were virtually un- 
affected after seven and one-half months exposure. 


Organic Vapors 
Organic vapors are another source atmospheric 
contamination that may not only corrode metals but 
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can also particularly damaging paint systems. 
Although data are meager the effect organic 
vapors atmospheric contaminant, has been 
established the Aluminum Research 
that aluminum alloys are resistant wide variety 
organic chemicals and their vapors. 


Field Test Rack Exposures 
Because each plant has its own environmental con- 

ditions, laboratory data can only suggest potential 

applications aluminum alloys. Therefore, the im- 

portance cooperative field testing under actual 

service conditions was recognized long ago. 

The Aluminum Research Laboratories’ standard 
field test specimen .064-inch inches inches. 
Several specimens aluminum alloys are mounted 
(as shown Figure small aluminum frame, 
electrically insulated from each other and from the 
rack itself. addition, specimens bright finished 
mild steel are generally included for comparative pur- 
poses. The average composition the mild steel 
specimens was 0.07 carbon, 0.33% manganese, 
0.01% phosphorus, 0.04% sulfur and 0.04% copper. 
Such specimens are large enough for comprehensive 
evaluation including: 

Visual examination surface 

Determination change weight 

Measurement depth attack 

Determination changes mechanical properties 
Photographs 

Although weight losses are measured, has been de- 

termined that more critical evaluation obtained 

measuring the depth attack and changes me- 
chanical 

Test racks have been exposed over period 
years number process plants and have pro- 
vided valuable data the expected performance 
aluminum alloys these environments. Typical ex- 
amples include: 

By-Product Coke. By-product coke plants present wide 
variation atmospheric conditions. The results field 
tests conducted several areas where maintenance prob- 
lems exist are graphically shown Figure Although 
these exposure periods were brief, service experience gained 


aluminum roofing and siding installations these areas 
proved that the attack was 


Refineries. The behavior aluminum alloys both in- 


TABLE 


Resistance Aluminum Alloy Solid Chemicals 


Under Conditions High Humidity 


ASSOCIATION CORROSION ENGINEERS 


Vol.9 


Figure 2—Aluminum Research Laboratories’ standard test rack for 
field tests. Test panels .064-inch inches inches are 
micarta strips. 
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Figure 3—Results field tests several by-product coke plant at- 
mospheres where maintenance problems exist. 


land and seacoast refinery atmospheres can readily seen 
the data presented Figure has been demonstrated 
that maintenance costs can substantially reduced 
many refineries the use aluminum alloys. 


Aluminum alloys have become accepted 
standard material construction soda ash plants. Con- 
tinued cooperative field testing programs have further cor- 
roborated the acceptability aluminum alloys and have 
uncovered many more diversified applications. The results 
obtained several locations are presented Figure 


Salt Mining Processing. 
problems attributed the 
sodium chloride are legion. Figure 
illustrates the data obtained atmos- 
pheric exposures both salt mining 


Non-Corrosive Border Line 


Ammonium dichromate Citric acid Ammonium chloride 
Ammonium molybdate 
Ammonium nitrate 
Ammonium sulfate 
Barium carbonate 
Barium chloride 
Barium nitrate 

Borax 


Sodium acetate | Copper sulfate 
Sodium aluminum fluoride | Magnesium chloride 
Sodium bicarbonate | Oxalic acid 

Sodium chlorate 
Sodium chloride 
Sodium nitrate | 
Boric acid Sodium sulfate 
Calcium oxide Triphenyl phosphate 
Chromium trioxide 


Aluminum chloride 
Potassium thiocyanate | Ammonium fluoride c 


Sodium fluoride 


operations and salt processing 
Although minor importance 
many applications, the inconspicuous 
color aluminum corrosion 


Corrosive 


alcium chloride 


Ferric chloride sometimes found 
Potassium permanganate 
Sodium carbonate tageous. 


plants further demonstrates the 
ance aluminum alloys wide 


variety atmospheric contaminants. 


NOTES: ! Shallow 2” diameter impact extruded containers of aluminum alloy 3S. 


2 Chemicals placed in containers as a thin (7”) layer and as scattered small mounds. 
3 Containers exposed to an atmosphere having a relative humidity of approximately 100% at 


room temperature for one month. 
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Whenever possible, two or-more exposure periods 
are recommended. While several exposure periods 
are desirable determining the rate attack, the 
large quantity data and experience that has been 
accumulated the Aluminum Research Laboratories 
over the years has been very helpful aiding the 
satisfactory evaluation short time field test data. 


Service Experience 


Service experience with aluminum alloys has been 
obtained wide variety chemically contaminated 
Rather than discuss the resistance 
aluminum alloys chemically contaminated atmos- 
pheres specific industries, believed more 
desirable discuss various proven applications 
aluminum alloys. This approach will not only dem- 
onstrate the resistance corrosion aluminum al- 
lovs these particular chemically contaminated at- 
mospheres, but may also suggest potential applica- 
tions that may not have been previously considered. 


Roofing and Siding 

One the oldest applications aluminum alloys 
roofing and siding. The earliest known installation 
roof the Church San Gioacchino Rome, 
which still excellent condition after more than 
vears. number other examples demonstrating 
the serviceability aluminum roofing are: 


roof corrugated aluminum sheet 
thick) was installed 1922 the remelt building 
the Aluminum Company America’s New Kensing- 
ton Works, which highly industrialized area. 
The inside surface the roof was for many years 
exposed the acidic atmosphere normally associated 
with remelt furnaces and etching baths. After 
years’ service, the outside surface the sheet was 
still excellent condition, having maximum meas- 
ured depth attack only 0.005-inch. Because con- 
ditions inside the plant were more corrosive the 
maximum depth attack the underside was 0.012- 
inch, 


corrugated galvanized steel building was erected 
1930 the East St. Louis Works Alcoa. 
year later addition this building was completed 
using 18-gauge (0.040-inch) corrugated aluminum 
sheet. Chemicals handled this building included 
calcium sulfate, sulfuric acid, lime, soda ash and 
caustic soda. After years service, microscopic 
examination the aluminum sheet revealed that the 
pitting the outer and inner surfaces averaged only 
and 0.002-inch, respectively. The deepest 
attack observed any the samples was only 0.004- 
inch, scarcely one-tenth the way through the sheet. 
The galvanized steel required periodic 

Another roofing application considerable inter- 
est the coal conveyor shown Figure 
This corrugated alloy sheet was installed more 
than years ago over about four miles conveyor. 
examination after years’ service revealed that 
the maximum depth attack was only 0.004-inch. 

Industrial Building Sheet (0.032-inch) was 
installed the roof shed approximately 150 
feet long and feet wide and located within feet 
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Figure 4—Data obtained from number refinery atmospheres. Test 
sites were selected both inland and seacoast refineries. 
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Figure 5—Field data such these have corroborated the general 
acceptability aluminum alloys soda ash plants and have resulted 
many additional 
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Figure 6—Data obtained test racks exposed both salt mining 
and processing plants. These test sites were considered rep- 
resentative the more corrosive environments. 


row coke ovens. The atmosphere was contami- 
nated ammonia, sulfur compounds, phenol and 
other by-products, plus fly ash. inspection three 
years after installation showed that the top surface 
the roof had suffered only superficial corrosion 
and the underside was free from corrosion. the 
result this good service, another aluminum roof 
was installed second building. 
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Figure 7—Data collected chemical plants demonstrating the re- 
sistance aluminum alloys variety atmospheric contaminants. 


Figure 8—Coal conveyor cover fabricated corrugated aluminum 
sheet. The four miles conveyor cover has been service for over 
twenty years. 


Figure 9—Modern power plant utilizing Alcoa Industrial Building Sheet, 

windows, etc. not only improve the plant appearance but also reduce 

general maintenance. The use the light weight aluminum curtain 

wall construction enabies easy removal for building modifications 
additions. 


panel 0.064-inch thick, corrugated, alumi- 
num roofing sheet from the roof the Carbon Plant 
Building the Massena (New York) Works 
Alcoa was examined after about years service. 
Although the outside surface was heavily coated 
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with dirt and soot, especially the valleys the 
corrugations, the average depth attack was only 
0.0011-inch. the inner surface, which had been 
exposed fumes from the manufacturing carbon 
electrodes, the attack averaged 0.002-inch. 
point, either inside out, was the attack more than 
0.003-inch, about one-twentieth the thickness 
the sheet. 

addition, modern power plants similar the 
one shown Figure are using substantial amounts 
aluminum for siding, roofing and windows re- 
duce general maintenance. 

Aluminum, like many other metals, dependent 
upon its natural oxide film for its resistance 
rosion. Because this fact, has been found that 
when corrosive conditions are encountered, the at- 
tack usually the pitting type. was previously 
demonstrated, the rate attack usually 
with time. 

The life aluminum siding and roofing further 
enhanced the use alclad sheet. 
duplex aluminum alloy product composed 
core alloy which metallurgically bonded thin 
aluminum alloy coating. The core alloy chosen ‘or 
its mechanical properties and the cladding alloy 
potential such that will cathodically protect the 
core metal from pitting attack. The resistance 
alclad sheet perforation many times greater 
than bare sheet fabricated from the core alloy. Thus, 
many applications very desirable employ 
alclad materials increase the resistance perfora- 
tion. the same time, must remembered that 
the general behavior aluminum alloys indicates 
that the rate attack decreases with time expo- 
sure. Thus, can seen that combination 
alclad material and the “self-limiting” characteristic 
can most desirable. Unless past experience has 
shown non-clad aluminum suitable, alclad 
products are recommended for use chemically 
contaminated atmospheres. 


Tanks 

demonstration the resistance aluminum 
alloys the vapors sour crude oils shown 
the long life aluminum alloy tank roofs, some 
which have been service for more than 
Since 1927 nearly 100 aluminum tank roofs have 
Recognizing this, the American Petro- 
leum Institute included section the design and 
fabrication aluminum roofs its Standard 


Electrical Applications 

The earliest installation aluminum alloy bus bar 
conductors was 1895. Excellent service has 
given both around electrolytic cells and plating 
room installations. The atmospheres over the 
and plating baths were contaminated with chlorine, 
sulfuric acid, cyanides and cadmium oxide. 
num bus bars electro-zine galvanizing are 
shown Figure 10. service since 1930, these bus 
bars are installed over baths containing zinc 
and sulfuric acid and times are covered 
effect. 
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Aluminum alloys are being used for sub-station 
structures primarily because less maintenance re- 
quired, thereby reducing losses sustained shut- 
downs for painting. Aluminum alloy rec- 
ommended for such structures. 

The first installation all-aluminum cable took 
place 1899, and ten years later ACSR (Aluminum 
Cable Steel Reinforced) was developed Alcoa. 
Some these early installations are still service. 
Examination cable from commercial installations, 
which include rural, urban, industrial and seacoast 
atmospheres after varying periods service, re- 
vealed excellent resistance weathering. 

The results examination ACSR (266,800 
circular mils), which was installed adjacent sul- 
furic acid plant, are indicative the performance 
aluminum conductor cable. was found after 
years service that the maximum depth attack 
the aluminum strands was only 0.0028-inch. 

Where good appearance food 
processing plants, dairies, breweries, distilleries and 
plants, aluminum conduit makes modern, 
clean-looking installation. The resistance corro- 
steam locomotive roundhouse which resulted 
depth attack 0.0019-inch alumi- 
num alloy conduit. 

Connections between aluminum alloys and dis- 
similar metals are necessary many cases. Such 
connections present problems precautions are 
taken to-avoid galvanic corrosion sealing mois- 
ture out the joints. 


Heat Exchangers 


There has been marked increase the use air 
cooled aluminum fin heat exchangers be- 
cause the increased demand for cooling capacity 
and the need for water conservation many plant 
areas. Exchangers the tvpe shown Figure 
are used cool the oil and water for the Nordberg 
engines Alcoa’s Point Comfort (Texas) 
works. Units this type are being used 
atmospheric conditions. 

High pressure power plant boilers use large heat 
exchangers extract the remaining heat 
boiler flue gases preheating the air used firing 
the boilers. Corrosion encountered where the cold 
air enters the units caused the combination 
sulfur compounds the flue gases and water vapor 
condensing the tubes. Aluminum alloy 63S-F 
extruded tubes are specified for this service. 

Other exchanger applications employing substan- 
tial amounts aluminum include air conditioning 
equipment and unit heaters. 


Piping 

Piping chemical plants usually selected 
the basis its suitability for handling 
material. additional factor which may over- 
looked maintenance the outside surface. 

1930, sulfur ‘company installed several hun- 
dred feet aluminum pipe (3-inch IPS) across 
the sulfur storage area serve cold water 
line. The exterior was continuously exposed 
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Figure alloy conductors service over electro- 
zine galvanizing baths since 1930. Although times heavy salt deposits 
covered the bus, serious corrosion occurred. 


Figure 11—Aluminum alloy air cooled exchangers for cooling oil and 

water for the Nordberg engines the Alcoa Point Comfort Smelting 

Works, Similar exchangers are employed air conditioning equip- 
ment and unit heaters. 


sulfur dust and during rains slightly acid water. 
After years service, the outside the pipe was 
etched and roughened but there was attack 
appreciable depth. This behavior was not unexpected 
because aluminum alloys also have been used suc- 
cessfully for more than years contact with 
sulfur and sulfur compounds for architectural and 
building construction, electrical applications, mate- 
rials handling equipment 
equipment. 

Several soda ash plants use large diameter, thin 
wall aluminum piping for handling moist mixtures 
carbon dioxide and ammonia. Although this appli- 
cation does not represent atmospheric condition, 
does demonstrate the high resistance aluminum 
alloys corrosion these gases. 


process 


Thermal Insulation Covering 

Aluminum sheet being used weatherproof 
thermal insulation many refineries. Aluminum 
allovs have been used for this purpose for over 
years however, has only been during recent years 
when new plants modernization old plants has 
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Figure 12—Aluminum alloy 61S bridge over alkaline brine settling tanks 
soda ash plant good condition after five years’ service. 


Figure 13—Aluminum alloy prilling tower 
ammonium nitrate plant. The tower feet 
diameter and one hundred twenty feet high. 


been undertaken that substantial quantities alumi- 
num have been used for this application. 


Instrument Tubing™ 

The major factors stimulating interest alumi- 
num instrument tubing are ease handling and 
economy. The superiority aluminum instrument 
tubing where atmospheres containing hydrogen sul- 
fide and sulfur dioxide are encountered was recog- 
nized early gas and oil processing plants. Liter- 
ally millions feet instrument tubing have been 
installed instrument air service. 


Ducts 

The exhaust ducts, fabricated from aluminum 
sheet (0.125-inch thick) 1929 the Aluminum 
Research Laboratories have been exposed one 
the most varied environments possible. These ducts 
not only handle the fumes from the Analytical Divi- 
sion but also the fumes and vapors from corrosion 
test investigations. After years such service the 
average depth attack was 0.0052-inch and the 
maximum depth was only 0.0208-inch. 1945, when 
new duct work was installed additional areas, 
was decided that these ducts could fabricated 
from 0.065-inch thick sheet. 
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Aluminum has become standard material con- 
struction not only for ducts handling chemical va- 
pors and dusts but also for air conditioning distri- 
bution systems. 


General Metal Work 

While soda ash, being alkaline, may corrosive 
aluminum alloys, cooperative tests and service 
installations prove that there are many locations 
soda ash plants where aluminum preferred. One 
such location shown Figure and around 
alkaline brine settling tanks. This 61S-T6 aluminum 
alloy bridge excellent condition after nearly 
five years’ service. Where joints between 
metals occur, attack can avoided proper in- 
stallation practices. Other aluminum applications 
soda ash plants include walkways, stairways, tread 
plates, handrails, doors, window 
and siding. 

Aluminum alloys have been used for many years 
for process equipment the ammonium nitrate 
industry, but only recently has the economy 
use structural aluminum been recognized. 
becoming standard specify aluminum 
grating, tread plate, conduit, electrical fittings, ctc., 
plants handling ammonium nitrate. Figure 
shows aluminum prilling tower feet diame- 
ter and 120 feet high. 

The excellent resistance aluminum alloys 
atmospheric weathering marine atmospheres sug- 
gested that aluminum should good material 
construction salt mines and process buildings. 
1934, the result cooperative field test, 53S-F 
aluminum alloy man cage was installed salt 
mine shaft. The fact that this piece equipment was 
removed from service 1950 only because became 
obsolete testimony its success. 
worthy applications are for siding mine skips, 
retractable belt conveyors and roof ventilators. 

The outside aluminum desulfurization col- 
umn another by-product coke plant was unaffected 
after ten years service. Hydrogen sulfide made 
this area unusually corrosive other metals. The 
original steel exhaust stack failed after approxi- 
mately three years and was replaced with aluminum. 


The advantages aluminum for architectural ap- 
plications sewage plants have long been recog- 
nized. Applications where aluminum 
been used include skylights, electrical conduit, win- 
dows, doors, ventilating ducts, sidewalk doors, floor 
gratings and electrical cabinets. 

Aluminum alloys are used because their resist- 
ance the soot, fly ash, gases and vapors from the 
combustion coal. For example, 1927 aluminum 
stall doors were used roundhouse West 
ginia. 1945, this house had become obsolete and 
was replaced new structure. The aluminum 
doors had resisted the effects the smoke and mois- 
ture well that they were merely transferred and 
fitted the new roundhouse. 

1948, seven stall roundhouse was 
Cleveland using aluminum columns, beams. 
lins and doors. Another important factor the 
tion aluminum for this application was the 
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weight which permitted reduction founda- 
tion costs. 


many processing areas, loose oxides, staining 
paint flaking resulting from corrosion overhead 
structures have caused contamination the products 
being handled. The use aluminum alloys for roofs, 
structurals, electrical conduit, etc., over such areas 
often minimize such difficulties. 


Conclusions 
Aluminum alloys used for the various applications 


previously discussed represent wide range me- 
chanical and each was developed suit 
specific industrial requirements. Selection alloys 
depend upon such factors mechanical proper- 
ties, resistance corrosion, workability, machine- 
ability, formability, weldability and for some appli- 
cations color matching. 


use aluminum-base alloys the coke, soda 
ash, sulfur, power, paper, salt, petroleum and petro- 
chemical industries has reduced corrosion losses with 
resultant savings maintenance costs. believed 
that through cooperative field testing will 
possible demonstrate many additional applica- 
tions these and other industries where aluminum 
alloys can used advantage. sound, practical 
installation can best obtained taking advantage 
all the information and experience that readily 
available. 
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RESISTANCE ALUMINUM CONTAMINATED ATMOSPHERES 


DISCUSSION 


Questions Lee Elizer, 213 East Tremont Ave., 

Charlctte, 
grille from air duct textile mill consists 
aluminum louvers stainless steel frame. The 
louvers are severely pitted. There are pits the 
frame. The louvers were stamped from 63S-T42 
extrusion. the time the grille was removed from 
the duct blanket wet lint 14-inch thick lined the 
inside the grille. The water the air washer had 
7.4 and specific conductance 200 
microhms. The installation has been service less 
than months. 

What steps should the management take prevent 
further deterioration the structure? 

Would some other aluminum alloy have proven 
more serviceable? 

this deterioration due galvanic action? 


this service very possible for the wet lint 
act poultice and set concentration cells 
which could result localized attack. 

this particular case, examination the lint 
and deposits the aluminum louvers revealed the 
presence substantial amount chlorides and the 
presence small amount copper contamination. 

was concluded that the wet lint, acting 
poultice, set concentration cells resulting pitting 
attack. This attack all probability was aggravated 
the copper and chloride contaminants. 
lieved that the life these grilles could substan- 
tially increased periodic cleaning. 

also believed that 63S aluminum good 
alloy selection for this type application. Whether 
not the attack self-limiting can only deter- 
mined making periodic examinations the 
louvers. 


Questions Horace Cataldi, Room 200, 910 South 
Michigan Ave., Chicago: 
What performance can expected aluminum 
open water-cooler service? 
What might the effect rust, sulfide and dirt 
particles general, deposited the aluminum from 
the water the atmosphere? 


What alloys will resist these conditions best? 


From our experience feel that aluminum 
satisfactory material construction for cooling tow- 
ers. Based upon past service experience handling 
wide variety waters, the use Alcoa alclad sheet 
alloys such Alclad and Alclad normally 
would recommended. Structural items should 
fabricated Alcoa 61S aluminum alloy. 
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Cathodic Protection and High Resistivity 


H.C. VAN NOUHUYS 


HIS PAPER deals with the design system 

rectifiers very high and ultra high resistivity 
soils between Port St. Joe, Fla. and Atlanta, Ga. While 
the units lower the pipe-to-soil potential the 
entire 350 miles bare 8-inch pipe 
volt measured remote electrode, not claimed 
that every local concentration cell leak thereby 
prevented. Southeastern Pipe Line Company has 
simply adopted, its own initiative, the remote 
criterion the first logical step evolving nearly 
leak-proof system cathodic protection ex- 
perience and economics will permit. 

After description this system the paper concludes 
with condensed description comparative test 
between magnesium anodes and rectifiers the some- 
what lower—though still very high resistivity soils 
between Atlanta and Chattanooga. The test locations 
are shown Figure 


The design pipe line cathodic protection system 
begins take shape the following questions are 
answered. 

the line already installed, and so, when? 

Yes. January 1941 may taken the average 
date installation. 

How long it? 

485 miles from Port St. Joe, Fla., the Gulf, 
Chattanooga, Tenn. 


Tennessee North Carolina 
Chattanooga 
uth i 
Atlanta 
Griffin 
Alabama 
Georgia 


Florida 
Wewahitchka 


Figure 


CATHODIC PROTECTION SYSTEM 


HERBERT VAN NOUHUYS—Engineer with 
Southeastern Pipe Line Company, Atlanta, Ga., 
has been engaged various engineering phases 
pipe line construction, operation and main- 
tenance since 1939 and has devoted full time 
pipe line corrosion for the last six years. 
received degree electrical engineering 
from The University Michigan 1934, after 
which spent several years test, applica- 
tions and research engineer the heating, air 
conditioning and refrigeration field. During 
World War held assignments with the 
Signal Corps and Air Corps Training Center 
Staff Officer and (after electronics training Harvard, MIT and the 
Southern Signal Corps School) Technical Officer Ground Radar 
Research and Development Laboratories. former member 
ASH and the Engineering Society Detroit, now vice-chairman 
South East Region, National Association Corrosion Engincers. 


Abstract 


two-part report Southeastern Pipe Line’s 
thodic protection system; Part One deals with 25- 
rectifier system from Port St. Joe, Florida 
Atlanta, Georgia, which lowers the pipe-to-soil 
tential minimum volt based the remot 
electrode criterion. The pipe line consists 
miles bare and miles coated 8-inch products 
line. Design, installation and economic aspects 
cathodic protection the ultra-high resistivity soils 
encountered are presented. 

test between magnesium anodes and rectifiers the 
somewhat lower—though still very 
soils between Atlanta and Magnesium 
ribbon was installed and potential tests were made 
every feet four test sections pipe. The cost 
annually checking the installation determine 
operating properly was considered 
its near-ideal distribution characteristic. 


How many pump stations you have? 

Fourteen pump stations are located name 
Figure The first seven, which five are and 
two electric, are spaced roughly miles apart, the 
next five are electric stations 40-mile intervals 
and the last two, electric also, have 
separation. 

What being pumped? 

Refined products consisting Housebrand and 
Ethyl gasolines, kerosene, and Diesel fuel. Maximum 
line pressure 1150 psi. 

What the pipe size? 

approximately 367 miles, and 6-inch for the 
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| LEAK RECORD | 


SOIL RESISTIVITY CLASSIFICATION 
os B. ATLANTA — CHATTANOOGA | | 
RANGE IN OHM-CM CLASS aes. PORT ST vOE-CHATTANOOGA 
0-I000:- -VERY LOW 5 5 PERIOD OF NO LEAKS 
| | | | 
HIGH 
VERY HIGH 
Figure Figure Figure 


balance Chattanooga. Wall thicknesses the 
6-inch and are .280-inch and .322-inch, re- 
spectively. 

the pipe bare coated and wrapped? 

percent bare, the only coated sections 
addition the two 6-inch short parallel lines over 
Mountain and the 17-mile 8-inch lateral 
Doraville, are miles poorly coated line the 
south end, and possibly three miles short sections 
through swamps and river crossings. 

What proof have you that cathodic protection 
necessary such high resistivity soils? 

Chiefly—eleven leaks! However long line cur- 
rent survey 1950, covering 432 miles days for 
average five miles per day, revealed 835 anodic 
areas—approximately two every mile. 

This type survey gives general picture the 
number and intensity anodic areas. Since most 
leaks appear short concentration cells less 
than 50-foot length, believed detailed survey 
would indicate least four hot spots per mile. 
any rate the situation called for solid protection 
the pipe! 


The survey was bolstered actual measurements 
pits several hundred 6-foot-long test holes 
which pitting was general—some pits being half-way 
through the pipe. 

What does the present cathodic protection sys- 
tem from St. Joe Atlanta consist 

The present system completed October 1952 
consists rectifier installations spaced that 
the pipe potential lowered minimum volt 
with respect the soil measured with copper 
sulfate electrode located remote earth. The stand- 
ard 300 feet the distance from the pipe remote 
earth has been adopted. 

The alternate black and white sections shown along 
the pipe line far Atlanta indicate the protective 
obtained from the twenty-five rectifiers (for 
the sake simplification only the even numbered 
are listed). 

The excellent long spread—low attenuation char- 
the first rectifiers are due soil 
above 100,000 ohm cm. The record holder 
No, which showed 25.77 miles between protected 


pipe lme which meets the remote criterion re- 
quirement minimum volt lowering pipe 
potential. realized that this degree protection 
not sufficient suppress all types galvanic cells. 
More will said later regarding various criteria 
protection. 


Note that Units No. 16, and have very short 
spreads and this spite above-average ampere 
outputs. 15-mile-long pocket relatively low re- 
sistance soil occurred here which necessitated the 
closer spacing with resulting higher current densities, 
order satisfy the remote criterion. 

Notice the spreads again become longer with Units 
and 20. No. short due small output while 
No. 22, having healthy output, lies another lower 
resistivity soil pocket similar No. 18. 

Unit No. the Atlanta station provides some 
protection the 8-inch incoming line, the 6-inch out- 
going line Chattanooga and also gives amp. 
protect the entire 17-mile coated lateral line 
Doraville. 


Figure shows installation No. 25. 


The three lines were insulated from each other and 
three negative connections made. ammeter was 
placed each leg shown. The coated line auto- 
matically took the two amps needed for its protec- 
tion, while percent the remaining current went 
northward into the 6-inch line, apparently due 
lower resistivity soil this direction. However, 
was desired have only percent the current 
into the 6-inch line and percent southward into 
the 8-inch line order have protection link 
with Rectifier No. 24, miles the south. This was 
accomplished inserting ohm resistor mounted 
box shown left the north leg which caused 
sharp increase the south line current with conse- 
quent decrease the north line current. The dissipa- 
tion the resistor watts which half-cent 
per KWH means that for $3.00 worth power per 
year extra rectifier installation was eliminated. 

Other pertinent questions are: 

What soil resistivities are found pipe depth? 
and 

What soil resistivities are found when drilling 
holes for ground bed anodes? 
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ESTIMATED COMPARISON OF PROTECTION CRITERIA 
FOR 350 MILES 8" BARE PIPE IN HI- @ SOIL 


No.| CRITERION |UNITS} % NOW |AV. DENSITY! COST 
|REQ'D|PROTECTED)| Ma/Sq. Ft. |$/Mi./Yr. 


100 


22 85 


LOCAL 


4 |Mc COLLUM ECM; 60 


LOCAL 
Figure Figure 


Figure classifies all soils according resistivity 
and offered basis for 

With few exceptions experience with soil box and 
four electrode megger tests indicates low 20,000 
class range from High through Very High Ultra- 
High. 

There are rare occasional dips into the low and 
super-high ranges. 

When drilling holes optimum depths pos- 
sible usually reach soils the low and medium 
ranges, that from 3000 10,000 ohm-cm. The drill- 
ing range from four feet—20 feet being esti- 
mated average anode depth. 

How many leaks have occurred date? 

Eleven leaks have occurred date from all causes 
12-year-old bare pipe line 485 miles long which 
has only recently had mitigative system completed 
the 350-mile portion. Figure gives the leak 
record for the entire line from St. Joe Chattanooga 
Curve Corrosion leaks due all causes. 
Curve the line from St. Joe Atlanta only which 
the portion under discussion and Curve the 
6-inch line from Atlanta Chattanooga which this 
time has percent complete rectifier system being 
designed the same basis the present system. 
Since three leaks have occurred Section which 
110 miles long, could expected that there 
three times long. Eight leaks have developed 
date. Leaks No. and which occurred north 
Atlanta make the plot points for Curve Leak 
was classic example stray current electrolysis 
which the Incline Railway Lookout Mountain 
drawing 200 amp. for its motor returned 
through the aged feeder line and 150 through the 
pipe line. When the 150 amps got down the pipe 
the marshy banks Lookout Creek Moccasin 
Bend, they took off for the substation and took the 
pipe along for good measure! 

Curve plotted from the remaining points 
time goes intended show how successfully 
the remote criterion stops leaks. evidently not 
getting off very auspicious start! However, the 
system was only recently completed designated 
the 100 percent point and cannot yet fairly evalu- 
ated. Until leaks No. and January and Febru- 
ary this year was possible say either that 
leaks had occurred protected area they had, 
were not chargeable the Remote Criterion 


volt. Leak No. was due holiday around recti- 
negative cable connection across insulation 
joint. This connection had current limiting resistor, 
which causing back-pressure the current, 
tempted the current jump off the pipe, travel 
around the insulation joint and enter the rectifier 
through the pipe and regular negative connection 
which did not contain any resistance. This was all 
right long the pipe coating the terminal side 
which contained the resistor had holidays, ac- 
centuated the corrosion rate when the coating failed. 

Leak No. was fortunately noticed one Sunday 
morning 6:30 a.m. colored man living fifteen 
feet from the pipe line. pressure surge due sta- 
tion operator 120 miles away failing open valve 
5:30 a.m. had been logged the dispatcher. Since 
rectifier had been installed two miles away only 
seven months previously and various tests showed 
the pipe now protected, the conclusion was drawn 
that the rectifier had prevented the nearly eaten- 
through pipe from springing leak until the 1000 
psi pressure surge occurred. 

Leaks and 11, however, which took place 
spots having over volt pipe soil dif- 
ference, and surges fall back are different 
matter. No. was apparently due concentration 
cell consisting live pine root growing against the 
pipe and some Georgia red clay and No. was due 
Florida Fuller’s earth and brown clay cell. 
laboratory test gave the pH’s and respec- 
tively. Distilled water, taken neutral. 

Figure shows cell made from the actual 
earth and brown clay from Leak No. area. The 
voltmeter reading volt and current flowing 
from the brown clay into the Fuller’s earth. Soil box 
tests gave 1000 ohm-cm for the clay, and 100,000 for 
the Fuller’s earth. 

Preliminary tests these points indicate that 
higher design criterion necessary completely sup- 
press cells this intensity. 

the completion System Chattanooga 
careful test and analysis the leaks date plan- 
ned, and expected result more accurate de- 
termination the next higher criterion used 
certain areas. 


the final analysis, time and the leak record prove 
the adequacy any cathodic protection 

basic question which sooner later 
every corrosion engineer this one: 
content with the application protection 
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based the leak record, does management desire 
preventive pre-leak system cathodic protection 

Management has specified preventive system 
installed rather than wait for leaks occur, 
based the following facts: 


1.A severe leak requiring shut-down the line loses 
1600 bph thruput since loop line available and 
demand has always exceeded supply. The thruput 
lost during down time irretrievable and has been 
the major loss experience with leaks. 

secondary, but also great importance the high 
barrel value the refined product lost. 

The danger life and property due the inflam- 
mable nature the product and its ability de- 
stroy crops and pollute water supplies not 
ignored. 

in) Probably the following questions arise—Why 
was the system designed the remote pipe-to-soil 
basis and you expect stop all leaks with 

answer these questions look Figure which 
comparison six criteria protection used 
corrosion engineers today. They are arranged the 
order increasing current requirements, current 
density, also the number rectifiers which esti- 
mated would required that particular specifica- 
tion criterion were applied. general, be- 
lieved for this case the order given correct. How- 
ever, there are occasional cases P/S remote po- 
tential reaching absolute value .85 volts while 
the P/S remote potential difference obtained less 
than volt. The same thing holds true for the pipe- 
to-soil local potentials and potential difference, i.e. 
with the electrode over the pipe lieu remote 
earth. 

the six criteria listed the local pipe-to-soil read- 
ings are the simplest obtain, the remote readings 
involve 300-foot test lead and often getting snagged 
underbrush, while the McCullom requires hole 
dug down the pipe and therefore the most 
time consuming well requiring considerable 
experience obtain bona-fide data. the writer’s 
opinion this time, however, that the McCullom will 
give the corrosion engineer valuable return his 
investment time and money enabling him 
design system that least overprotected and yet 
most likely prevent leaks. While the McCullom 
hoped time allows more this type testing 
that the estimate can revised considerably down- 
ward. 

these soils believed the local criterion 
volt difference and .85 volt absolute, represent over- 
protection. The remote criterion volt lowering 
pipe potential was chosen because: 


required the least number rectifiers—25—to 
meet the criterion 100 percent. 

opened the possibility solid protection bare 
pipe rather than spot.protection system. 


put some protection the line. 


few tests (not described this paper) which 
was checked against the long line current survey 
method and the McCullom method. Since the tests 
however, three exceptions have been found and 
now appears that certain areas local pipe-to- 
soil potential difference volt will sufficient. 
However, the McCullom will used final 
check regardless which criterion used. 
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greater criterion increasing the size rectifiers, 
adding units midway between existing ones. 
study new leaks reveals concentration cells re- 
quiring greater current density for suppression, 
more current will poured into the pipe. For each 
new leak that raises its ugly head, another step 
toward 100 percent mitigation will taken. 
not expected that perfection will reached. 


Figure shows the present average current density 
with units, .22 ma/sq.ft. The $64 question, 
course, is: What percentage corrosion mitigation does 
this represent? hoped the figure over per- 
cent. so, placing more rectifiers the right 
tection cost $170/mi./yr., would still make this 
economic solution. 

While generally agreed that bare pipe lying 
high, very high and ultra high resistivity soils re- 
quires less current density for protection than pipe 
low resistivity soils, the figure, disappointingly 
enough, has not yet been made public. 

Derk Holsteyn 1946 mentioned this relationship 
giving per sq. ft. required for soils below 
1000 ohm-cm, for 3000 ohm-cm, and possibly 
for 3000-5000 ohm-cm soil. these data could 
projected then the high resistivity soil would require 
current densities the order micro-amperes per 
sq. ft. This probably true soil resistivity were the 
only factor corrosion. 

now appears that dealing with these high 
resistivity soils, the following factors take over: 


Cells created differences resistivity—the 
greater the difference even though both are high— 
the greater the cell intensity. This ties with four 
more types cell mentioned Lyle Shepherd 
1947, namely: 

created different chemicals adjacent 
soils. 

Cells created difference oxygen content 
adjacent soils. 

Cells created difference moisture content 
adjacent soils. 

Cells created difference concentration same 
salt adjacent soils. 


Peifer presented McCullom earth current meter 
data 1947 which showed anodic spots suppressed 
with current densities varying from .08 4.9 
per sq. ft. The average current density for the ap- 
proximate 1000 feet tested with 1.5 amp. protective 
current about .66 per sq. ft. and this occurred 
soil ranging from 500 10,000 ohm-cm. 

The show another important phenomenon 
which has been noted high resistivity soils en- 
countered here also, namely that general, anodic 
areas automatically take unto themselves higher cur- 
rent densities than the adjacent cathodic areas. Thus, 
Mother Nature exhibits her kindly cooperative side 
this instance. 

How large crew and what equipment are nec- 
essary install such system? 

Figure shows six pipe liners 
neer charge the crew. 

Figure shows the three man drilling crew face- 
tiously known “The Knights the Spiral Lance”— 
(because the configuration their earth auger) 
who battle with the silent and sinister Ogre— 
“Corrosion.” 


and the field engi- 
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The man the truck operates the air winch bolted 
onto the A-Frame brace and the two the ground 
add four foot lengths auger drilling proceeds. 
The air compressor seen the background. 
l-inch hose from the air compressor runs 
connection from 34-inch lines run the air winch 
the A-Frame brace and the air motor itself— 
suspended steel cable from 3-sheave 
pulley. Air motor control provided valve 
lever and chain. tripod used lieu the 
A-frame when drilling swampy Other equip- 
ment not shown carry-all for crew transportation 
and instruments, and pickup. The truck 
shown ton and both carry-all and truck are 
equipped with winches. 

Figure shows the field engineer using Weston 
Model 779 analyzer read volt and milliamp values 
the soil box setting front the 6-volt hot shot 


battery which used supply test current. 


How deep are the anodes 

Hole depth determined the basis soil box 
resistivity tests made from soil samples taken 
intervals. When the minimum reached 
and the next sample shows rise, drilling stops and 
4-inch 80-inch graphite anode and from three 
six sacks calcined coke breeze backfill are installed 
12-inch diameter hole. More than three sacks are 
required when the hole has been belled out due 
dynamiting. 

What method used splice anodes ground 
bed cables? 

Figure shows the six steps making splice. 


Cut back cable insulation, butt wires connector, and 
tighten with Allen wrench. 


Fill all voids with non-hardening mastic. 


Coat with rubber cement and apply layer rubber tape. 
Apply layer plastic electrical tape. 


Apply coat quick-dry thin weatherproof paint fill 
any possible leakage paths through tape between 
tape and insulation. 


Apply final thick coat mastic. 


Record date—no failures five years. Twenty- 
year life the aim! 

What types rectifiers are used this system? 

Figure shows one oil-immersed units. 
are hermetic selenium units and three are gravity 
air-cooled selenium units. The units were purchased 
the order listed and, may surmised, 
objective time goes avoid handling oil. This 
figure the first group about ten which 
design average, minimum and maximum 
cost installation will discussed. 

This the average installation—Unit Number 
The little box top interrupter, used auto- 
matically turn the unit and off when testing 
determine the amount protective spread gives. 
This interrupter designed for 110, 220 440 
single 3-phase rectifiers and can 
about one minute. 

cuts engineer’s testing time better thai 
percent. Still more time saved using two inter- 
rupters and testing two units one sitting. 
course, different and off periods are used permit 
distinguishing potential differences due each unit. 
The rectifier oil-immersed, selenium and his 
30-anode ground bed. Installation time 
mately three weeks. 

Figure shows the peculiar configuration the 
average units’ ground bed. the left, course, 
was influenced Highway which was pre- 
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GROUND BED PROSPECTING 
FOUR ELECTRODE METHOD 
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the ideal, flat, non-rocky country 


AV. SOIL RESISTIVITY - O00 OHM-CM 


Figure 


ferred not tunnel under. The field engineer was 
guided, not bad dream but the soil box tests 
and his megger. Note that the first anodes are spaced 
200 feet from the pipe each side. There are test 
data present prove which the most economic 
distance, but appears the farther the better. Field 
experience with various ground bed configurations 
appears bear out Dwight’s paper 1936 well 
opinions most engineers that straight line 
anodes the most efficient design, soil resistivity 
being constant. the writer’s experience rarely 
constant, hence, use worn adage—the line 
least resistance followed. 

Figure the minimum cost installation—Unit 
No. 11. The rectifier hermetic, selenium, has 
ground bed and was completed one week. 


Figure the near-ideal ground bed configura- 
tion straight line. Georgia fortunate having 
ample supply REA lines which obviate the 
necessity running private lines. Power usually 
found within thousand feet desired 
location. 

Figure the maximum cost installation. The 
rectifiers, oil-immersed selenium, shown 
have now been replaced the air cooied selenium 
shown Figure 16. 

The ground bed consists anodes and was 
completed six weeks. 

Figure shows the anodes along the creek 
bank, the apparent attempt keep the anodes going 
out from the pipe until discouraged poor 
soil shallow rock and the tap-offs better soil 
The previous two units shown were 


Figure 


South Georgia, whereas this unit 
the Piedmont Plateau Region 
which begins Macon. 

these high resistivity soils 
are suitable low resistance ground 
bed locations plentiful 

No. For most economic design 
usually necessary prospect 
with the four electrode-megger test 
method obtain the most likely locations which are 
usually swamps along creek banks. test 
usually run each side the pipe area repre- 
sentative the estimated ground bed layout. Read- 
ings, shown Figure 18, are taken five foot 
intervals feet which maximum drill depth. 
Where resistivities feet are still too high has 
happened three instances, rotary drilling con- 
tractor has been called deeper. Also when 
the holes cave and casing required get the 
anodes in, the rotary rig necessary. One advantage 
the air-driven auger over similar electric-drive 
the availability air for jetting anodes into place 
through thick mud, sand that has caved in. the 
other hand compressor lacks the portability the 
the small electric generator, which can also 
used for resistance tests anodes are added. 

Note that the average installation No. settled 
its minimum 39,000 ohm-cm 40-foot depth, the 
minimum—No. 11-1540 ohm-cm ten feet and the 
19-16400 feet. The reason for 
the Number job turning out better than No. was 
the fact that was impossible get through the 
rock and down into the lower resistivity soil. must 
remembered that this method gives the average 
soil resistivity from grade the depth measured— 
not the absolute values. 

Figure answers the question—How the 
optimum hole depth for anode installation determined 

The soil box test—which essentially the four- 
electrode method applied small sample—gives 
the absolute soil value. Note the general agreement 
these curves with the preceding megger tests. 
Average Unit No. dropping 3700 ohm-cm 
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Figure 19—Typical soil box test curves. 
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Figure 21—Typical rectifier spread tests remote electrode criterion. 


MILES 


minimum Unit No. 11—to 750 ohm-cm 
feet, and maximum Unit No. 19,000 eight 
feet, and showing rock feet which prevented 
going better soil. 

question sometimes asked is—-Why not just 
drill deep enough get the anode in? economi- 
cal spend much time drilling deep? 

example, note that average Job No. 
approximately feet the same soils would have 
been found eight feet Job No. and would 
have required consequently, anodes lieu the 
required going approximately feet. The 


feet, 
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10. 
RECTIFIER SPREAD TEST 
COMPARING LOCAL REMOTE 
za 30 | 
LOCAL 


NORTH 
Figure 


savings due eliminating additional anodes more 
than pays for the extra time spent drilling 
not mention the savings power cost per mile 
protection due lower ground bed resistance. 

Figure concerns another economic question— 
How many anodes should installed ground bed? 

The answer is—only enough reach the economic 
limit point diminishing return. The average 
annual power bill $860 per unit and the average 
ground bed resistance 2.1 ohms. anodes are added 
until the point which one anode reduces the total 


only ohm reached, for example, from 2.1 2.0 
ohms, then, since power cost proportional ground 
bed resistance—ampere output being constant, new 
power cost will 20/21 860 $819, $41 per year 
$82 per 2-year savings. Thus, approximately 
two years the total cost anode which reduces 
the total resistance least ohm will have been 
paid off power savings. noted that average 
Job took anodes reach this point, while 
Nos. and require and respectively. 

One more question involving design economics 
is—How far should anodes spaced these soils? 

There are substantiating test data offer yet 
for the 50-foot spacing practice. Field engineers when 
asked try feet soon report they believe the 
resistance drops appreciably faster feet. How- 
ever difficult the field balance out other 
factors which enter into the problem. However. the 
curve Unit No. illustrates the point quite clearly. 

The vertical dashed line represents the pipe line 
and E,” the west and east sides the ground 
bed. While anodes are spaced feet apart each 
side the first anode the east side 400 feet 
the first anode the west side. Note the relatively 
large decrease resistance caused the first anode 
400 feet (in the same soil)—a 3-ohm drop, com- 
pared the last one feet, drop. soil 
resistivities become higher still, the effect less 
pronounced noted for Units No. and 19. 

The protective spread from rectifier, more 
accurately, the remote pipe-to-soil potential 
ence volt criterion being used, will produce what 
spreads the ultra-high resistivity soils cred? 
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Figure shows the average Job 
No. giving the greatest spread 
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xed E 


nearly miles which the record 
for the units. No. the line and 
dot curves, gives miles north 
plus south for 19% total while 


Vv 
5 


No. 19, the dash line, gives 
north and 6.3 south for 15-mile 


OFF 


total. Spread proportional both 


ampere output and soil resis- 


tivity. Since the outputs this 


case are roughly equal, the differ- 
ence can charged soil resis- 
tivity. No. the north border 


MILLIVOLTS 


West Side of Pipe 


the 15-mile low resistance pocket 
aforementioned which explains the 


mile shorter spread the south. 
How would spread test 


East Side of Pipe 


the local P/S criterion com- 


with the remote? 

Figure shows the similarity 
—both giving relatively greater 
northward protection due 
resistance pocket surrounding our Atlanta sta- 
tion the The upper curve was obtained with 
the electrode remote earth and the lower curve 
witli the electrode local—over the pipe. The ratio 
lengths using volt the protection line 

Several actual P/S potentials are spotted the 
curves and note the remote curve that the .85 volt 
absolute criterion met from the unit the 2.6- 
mile point the north which about half the spread 
obtained when using the difference criterion. 

the local curve note that using P/S poten- 
tial difference criterion volt one arrives 4.6 
miles north and miles south (deducting the 34-mile 
area below the level) for total 5.4 miles, 
which again about half the spread obtained with 
the remote 


Then observe that the local criterion .85 volts 


absolute, .3-mile north the rectifier com- 
pared with the local volt difference criterion 
the .4-mile point which means more rectifiers .85 


The data for Figure were obtained the same 
locations the preceding pipe-to-soil data plot- 
ting soil-to-soil potentials from two electrodes, one 
fixed over the pipe and the other first one side, 
then the other side the pipe. The abscissa may 
plan view the pipe well dis- 
tances the rectifier. the four millivolt 
bars for each test location, the two solid bars the 
tight are obtained with the rectifier off, and the two 
checkered bars the left with the rectifier on. 
Arrows pointing into the pipe are cathodic and out 
the pipe, anodic. Note that every case with one 
exception the rectifier came and reversed anodic 
indications. the one exception, the anode poten- 
tials were reduced but not suppressed. The pipe-to- 
soil potential difference here was less than .3-volt 
the remote electrode. 


question often asked better use 


DISTANCE IN MILES 


Figure 23—S/S potential test using two electrodes. 
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D.C. AMPS OUTPUT 


MILES PROTECTED 


Figure 24—Protective spread rectifier output using remote criterion. 


two small rectifiers rather than one large one 
order obtain more uniform current distribution? 

Figure shows three typical saturation curves 
which indicate that once again economics dictates 
the answer, for output increased past the 
straight line portion the curve each additional 
mile protection costs more money. Unit No. 
lies very high restivity soil north Atlanta, where 
the relationship directly proportional for tests 
made 10, and amp. The dashed lines are 
simply estimate where saturation occurs. Unit 
No. 19, very high and ultra-high resistivity soil 
was tested with two outputs—approximately and 
amp—and the amp./mile only increased from 2.46 
2.93. believed that outputs 50-60 amps would 
still economic and help reduce the total number 
rectifiers required. Unit No. 20, ultra-high soil, 
tested and amp resulted 1.29 and 2.31 amp 
per mile respectively. this case economics might 
allow 60-70 amp output. Although present average 
current output for the 25-unit system amperes 
the tendency toward larger rather than smaller 
rectifiers. believed obvious these three cases 
that six half-size installations would about double 


the maintenance and installation costs, result 
higher cost per KWH and give very slight improve- 
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MILES PROTECTED RECT. USING REMOTE CRITERION: READ DIRECT 
D.C. AMPS PER MILE REQUIRED: READ DIRECT 
Ma. PER SQ. FT. CURRENT DENSITY: DIVIDE 


40.0 
30.0) 
RECTIFIER NUMBER 
Figure 


ment current distribution and decrease load, 
return. 

Figure answers the questions—What recti- 
fier voltages are used and what ampere outputs and 
ground bed resistances are 

Number one has the lowest voltage, and the 
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Figure 28—Total rectifier cost over 20-year period. 


lowest ground bed resistance .22 ohms, due the 
570 feet scrap steel lying the salty water the 
Gulf. has 63-amp output, which the 

No. has the highest voltage, 180, while 
has the highest ground bed resistance, 5.9 ohms and 
the lowest ampere output, amp. 

For all units the averages are 
2.lohms. 

Figure shows the loads ranging from 1.04 
for Unit No. 13.3 for No. 19. Efficiencies 
from percent for No. which 6-year-old 
copper oxide unit percent for new selenium 
hermetic. Strangely enough the second highest effi- 
percent 6-year-old copper-oxide. 
Average costs per KWH range from .58c where 
Units 12, and electric stations operate off 
the lowest bracket, 3.53c for No. which high 
when compared with rates dozen other power 
companies serving the system. 

Averages for all units are 44% percent 
WH. 

Figure shows the range protection two 
miles for No. 25.77 miles for No. The units 
each side No. are low also—5 miles and 7.6 miles— 
due the 15-mile relatively low resistivity soil 
pocket previously mentioned. Other units rela- 
tively low resistance soil areas are 22-23 and 
This borne out noting the amp/mi. bars, which 
are highest for No. with amp/mi. and lowest 
for No. with 1.16. 

Current densities range from 1.59 
for No. and No. respectively and averages are 
miles—2.74 amp/mi. and 276 ma. sq./ft. 

While the total “miles spread” for the units 
326.52 miles, actually volt more difference 
imposed over the full 350 miles, difference 
miles, which, when divided between the 
spaces between rectifiers, averages 
mile between each pair units that not protected 
either unit alone, but the additive 
currents from each. Corrected average values the 
basis 350 miles are miles—2.56 amps/mi. and 
.215 ma/sq. ft. shown. 


Figure compares the installation, 
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TOTAL 
YR. PERIOD $429,720 $17,189 72.5 
PROTECTION COST 


FOR ONE YEAR 


$29,611 $1,185 


PROTECTION COST PER MILE PER YEAR FOR 
350 MILES BARE STEEL PIPE...$84.60 


Figure 29—Cost summary. 


and power costs over the years’ estimated life 
installation. Average installation Number has 
rate two pounds per ampere per year, gives 
945 per ampere. With amp output the anodes 
will consumed years. However, the back- 
7650 pounds it, also sacrificial and ex- 
bed installation. Note the minimum installation cost 
$2000 for No. and the maximum $8,500 for the 
No. 19. Maintenance $100 per unit per year has 
been assumed average. The average installation 
cost $4,500, maintenance $2,000 and power, $17,- 
189. seen that power costs are the big item and 
low cost per KWH and new high efficiency rectifier 
designs are greatly desired. 

Figure summarizes the system costs shown, 
indicating ultimate cost $84.60 per mile per 
year. 

Figure the monthly rectifier report form giv- 
ing volts-amps-KWH read the linewalkers 
station personnel and enables the corrosion engineer 
often diagnose troubles without visiting the job. 
The close system supervision provided this re- 
port helps keep the rectifiers the line more 
the time the pumps will off the line less the 

Figure the monthly rectifier power cost re- 
port which also maintenance aid well 
indication where concentrate first lowering 
power costs. 

aa) the use magnesium ribbon feasible 
ultra-high resistivity soil 

Figure shows pipe-to-soil potentials taken every 
feet over the pipe with the ribbon connected— 
solid line, and disconnected—dashed line. Ribbon out- 
put was 350 for the 831-foot piece. 

soil-to-soil test was also made every feet 
which one copper sulfate electrode was placed over 
the pipe while the other was placed first one side 
then equal distance—five feet—out the 
opposite side. The readings were then averaged and 
plotted shown. The two apparent anodic areas are 
suppressed average current density .19 
ma/sq. ft. 

Four electrode resistivity tests were made 
4-foot spacings shown. Average resistivity 
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RIBBON TEST 406 
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approximately 100,000 ohm-cm. The pipe 
was inches. 

This one four tests different soils. All ap- 
pear satisfactory. The disadvantage course 
that the ribbon sacrificed first where needed 
most and its life hot spot difficult estimate. 

The cost determining, say—once year, whether 
the system operating properly outweighs its char- 
acteristic near-ideal distribution. Its use recom- 
mended for short term applications. 
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Figure shows 1000-foot reel ribbon being 
ploughed 18-inch depth tractor. Other 
installations were accomplished using truck winch. 

bb) Are insulating joints used ultra-high resis- 
tivity soil applications 

While insulating joints are effective bare pipe 
these soils, they must used with care insure 
that back-pressure effect near the joint not suffi- 
cient create anodic condition. 

Figure shows typical explosion-proof condulet 
installation having ammeter and rheostat con- 
nected series across insulating joint which iso- 
lates pump station piping from terminal tanks and 
piping. This design allows control and supervision 
protection current the terminal. Pipe nipples 
114 inch size are welded the pipe each side 
the joint and solderless connector brazed into the 
end each nipple hold the current carrying 
wires. The conduit then prevented from shorting 
the circuit the insulating coupling shown 
the left. 

hoped that the preceding remarks have given 
clear picture some the design factors involved 
when dealing with high resistivity soils. 

Prior completion the 25-rectifier system from 
St. Joe Atlanta, two rectifier installations previ- 
ously installed midway between Atlanta and Chat- 
tanooga were requiring ten amp per mile meet the 
remote criterion instead the amp/mi. ratio 
usual south Atlanta. The ground bed resistance 
one the units also was relatively low for the num- 
ber anodes installed, which led the conclusion 
that this lower—not low—resistivity soil was in- 
dicative the entire 110 miles protected, de- 
cision should made either continue the rectifier 
system revert magnesium anodes they should 
prove the more economical solution. 

settle the matter, 301 magnesium anodes the 
variety were installed 50-foot spacing over 
2.84-mile stretch and the data obtained were com- 
pared with test data obtained from the two rectifiers. 
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Briefly was found that anodes 
required 25-foot spacing, would 
provide average current density 
.27 ma/sq. ft., and would cost 
$370 per mile per year solid 
protection basis. Rectifiers the 
other hand would provide aver- 
age current density .86 ft. 
cost $189 per mile per year, 
This gives rectifiers current den- 
sity advantage 2.53 and cost 
advantage 1.96 for overal! ad- 

spot protection basis anodes would cost $109 
per mile per year. However, this includes al!ow- 
ance for supervision maintenance and 
such system once year would add $70 per mile, 
bringing the total $179, practically par with 
100 percent rectifier system, one the ad- 
vantages which the excellent supervisory 
trol allows. 

use the line current method measurement, 
data obtained the limiting, end points recti- 
fier protection showed the minimum current densi- 
ties occurring these points greater the 
average current density obtained with anodes. 

Ribbons, anodes and rectifiers are all valuable 
the corrosion engineer, each having its ideal appli- 
cation. The soil resistivity which anodes and 
reach economic balance interesting 
problem which believed have different answers 
depending system supervision and maintenance 
requirements. hoped the field test methods here 
presented will some assistance those 
with the task picking mitigation system for use 
very high and ultra-high resistivity soils. 

Those particularly interested the anode versus 
rectifier test are invited contact the writer for 
more detailed account the test. 
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Discussion Sudrabin, Electro Rust-Proofing 
Corp., Belleville, J.: 


hoped that the author will continue make this 
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interesting report, including the cumulative leak rec- 
ord, annually. Figure 21, noted that High 
Resistance Voltmeter used make 
tial readings. Did the author correct his readings for 
the high electrode contact resistance that usually oc- 
curs measurements made high resistivity soils? 
Otherwise, the “P/S potential difference volts 
(Eon-Eoff)” reported may lower than actual. 


Discussion Orville Zastrow, Rural Electrifi- 
cation Administration, Washington, C.: 


This general comment regarding cathodic pro- 
tection rectifiers from the viewpoint the electric 
power supplier serving rectifiers. 

Power distributors welcome the rectifiers elec- 
loads, because they operate practically 100 
percent load factor and power factor. But occasion- 
ally the power system grounding arrangements and 
the installation are not properly coordinated. 
This results damage power live grounds, anchor 
consumer’s plumbing other structures. 
may add unnecessary load the rectifier. The 
difficulties generally can easily avoided the 
power live grounding arrangements are understood. 

distribution lines are multigrounded, 
with continuous neutral conductor that grounded 
means driven ground rods and also connec- 
tions pole protection ground anchor rods and sec- 
neutrals connected plumbing consum- 
neutral conductor rectifier and thus 
the rectifier frame; fact, such connection 
likely desirable, minimize lightning damage 


for reasons safety. 


large majority rectifier installations have 
observed were well coordinated with the power sys- 
grounds, but remember least two cases 
where that was not true. one installation near 
Robstown, Texas the pipe line company generously 
provided direct bond between the power line neu- 
and the pipe line, but the same time recti- 
fer anode was apparently almost contact with 
pole protection ground. This added about amperes 
the rectifier. another case, Arkansas, 
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close coupling between anode and power system 
grounds resulted deneutral potential about 
volts with respect copper sulfate half-cell 
and caused plumbing damage residence before 
the condition was noticed. The best installations, 
from our viewpoint, are those providing minimum 
coupling between power grounds and the protection 
system. Resistance bonds can course prevent dam- 
age where some coupling unavoidable and they 
provide added insurance against damage other 
cases. 


Reply Van Nouhuys: 


Corrections P/S potentials for possible high elec- 
trode contact resistances are believed unnecessary 
this case because 

Voltmeters used had sensitivities 500,000 and 
1,000,000 Ohms per volt. Consequently, 
electrode-to-pipe resistance 10,000 Ohms 
would represent only and errors, re- 
spectively, which would within the allow- 
able limits accuracy. 

Measurements made with megger indicate 
that electrode-to-pipe resistances are usually 
less than 3000 Ohms and would result less 
than correction. 

contact resistances were occasionally higher 
than suspected both the resulting potentials, 
one with the unit and the other with 
off, would affected but the difference would 
remain the same. 

This is, incidentally, one the advantages 
using the volt Difference 
rather than some “Absolute Value Criterion.” 

The general comment Mr. Zastrow good 
one. would like assemble some data regarding 
before replying. 

are expecting finish our rectifier system 
between Atlanta and Chattanooga this month and 
will getting underway several months our for- 
eign line bonding program, which will include tests 
the REA situation each rectifier with conse- 
quent coordination, mentioned Mr. Zastrow. 
speak this subject. 
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Investigation Accelerated Oxidation 
Heat Resistant Metals Due 


FOREST and NICHOLAS GRANT** 


INCREASING use vanadium and molyb- 

denum alloying elements heat resistant 
alloys and the anticipated increased usage crude 
oils containing vanadium fuels gas turbines, 
boilers, diesels, and other high temperature installa- 
tions, calls not only for more thorough understand- 
ing the mechanism accelerated oxidation heat 
resistant alloys but also for ways and means com- 
bating it. Accelerated oxidation,’ named because 
the presence oxide layer increases the oxidation 
rate rather than decreases it, has been extensively 
studied during the past few years and several meth- 
ods combating have been proposed and tried 
with some measure success. The economics and 
operations the methods, however, have not been 
entirely satisfactory. 

Urgently needed clearer understanding 
the mechanism the reactions. The proposal that 
accelerated oxidation due the release nascent 
oxygen from the decomposition super-oxides such 
proposed mechanism Brasunas and that 
low melting point super-oxide the metal-oxide in- 
terface reacts with the metal form the metal oxide 
and sub-oxide which then regenerated the 
super-oxide, requires further study. 

oxidation behavior various stainless steels con- 
tact with vanadium-rich oil ash. Amgwerd also in- 
vestigated the crystal structure the oxides formed 
iron chromium alloys well the structure 
the iron chromium spinel structure was 
formed both cases having similar lattice 
published detailed description the crys- 
tal structure chromium vanadate, while the vari- 
ous compounds iron, vanadium and were 
determined Mathewson, Spire, and 


Experimental Results 

The Role Additives Fuel Ash 

Containing Vanadium 

has often been suggested that simple solution 
the problem accelerated oxidation would 
combine the elements responsible for this type 
oxidation high melting stable compound. ac- 
complish this installations using fuel oils contain- 
ing vanadium, refractory oxides and even the metals 
these oxides have been added the fuel oil 
hopes that high melting, stable compounds would 
formed. determine the effect various additives 
fuel oils, oxidation tests have been conducted with 


*% A paper presented at the Ninth Annual Conference, National Associa- 


tion of Corrosion Engineers, Chicago, Ill., March 16-20, 1953 
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Abstract 


The anticipated increase the use crude fuel oiis 
containing vanadium high 
tions has initiated further experimentation 
ing the nature accelerated oxidation caused the 
action certain oxides the metals Mo, and 
heat resistant alloys elevated temperatures. 

The effect additions various refractory 
oxides the physical and corrosive nature 
vanadium oil ash has been investigated determi: 
venting accelerated oxidation. Oxidation tests were 
also conducted determine the effect some 
the major constituents oil ashes 
oxidation. 

Since solution the problem accelerated 
dation may best accomplished through 
edge the oxidation mechanism, chemical 
and X-ray diffraction studies were conducted 
oxide scale formed during the accelerated oxidation 
Type 347 stainless steel contact with liquid 
The metal-oxide interface was found 
the highest level oxidation and the highest 
dium concentration. Also this interface, X-ray dif 
fraction evidence was found for vanadium-oxygen- 
metal compound having the formula 


mixtures synthetic fuel oil ash and oxides such 
CaO, MgO, and NiO. obtain comparative re- 
sults, Type 316 stainless steel was selected 
test metal after Types 347 and 321 had shown 
tion rate which was too slow for the purpose the] 
experiment. The faster oxidation rate 316 due 
the presence about 2.5 percent molybdenum 
contributes accelerated oxidation manner simi- 
lar that vanadium. 
For the oxidation tests, l-inch 
were cut from bar stock, 
hole was drilled approximately three-quarters 
inch deep, after which the specimens were 
000 emery paper. typical specimen shown inj 
Figure specimens were degreased and 
the nearest milligram. Their average weight 
grams. About two grams oil ash 
packed into the drilled hole. The specimens 
placed aluminum refractory pad the 
and after completion the test, refractory 
was placed over each specimen eliminate 
spalling. Air convection into the muffle furnace 
relied upon supply sufficient oxygen for the 
tion process and attempt was made 
moving atmosphere into the furnace. 
and 


synthetic vanadium bearing oil ash was 
based oil ash analyses tabulated 
had the following composition 
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4 
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The approximate melting points this ash diluted 
with increasing amounts the oxides, MgO, CaO, 
determined and are shown Figure evident 
that the oxides Mg, and increase the melt- 
ing point the ash considerably whereas 
ZnO and SiO, not measurably change the melting 
point after dilution the above ash with 


increase melting point. The three beneficial 
oxides, MgO, CaO and NiO were mixed individually 
with the synthetic ash and were placed the speci- 
men cavity for the oxidation test. was found that 
presintering these oxides had effect the results 
the oxidation tests. 


The results oxidation tests Type 316 stain- 
steel are shown Figure percent gain 
weight was chosen arbitrary limit for com- 
The temperature-time curve for percent 
weight gain was run completely only for the syn- 
thetic oil ash composition. will noted that the 
with pure more severe than that 
the synthetic ash 1800 degrees and higher. 


Most oil ash products contain alkali-metal com- 
pounds which combine with vanadium and the other 
form easily fusable slags. The fouling which 
from these low melting slags has created con- 


fact, has been reported that 
both increases and decreases accelerated oxidation. 
This apparent contradiction might explained 
the melting point V.O; and oil ash products con- 
vanadium. Accordingly, oxidation tests were 
out cup-like specimens Type 347 stain- 
steel shown Figure The results these 
presented Figure show that increasing 
amounts mixtures with V.O, first in- 
then decrease the amount oxidation 1300 
ind 1400 degrees but 1200 degrees the attack 
all additions decrease the corrosive 
fect Figure shows the appearance the 
amples oxidized 1550 degrees for 168 hours 
with different mixtures. 


Since accelerated oxidation has been 
only the presence liquid gaseous 
phase,’ investigation was conducted 
what effect had the melting 
were pressed into diameter and 
thick and placed into muffle furnace 
nickel sheet (which would not react readily 
Figure shows that 1200 degrees 
the melting temperature (1274 de- 
and increases the fluidity such mixtures. 
seen from this figure, the pure com- 
remained intact while the compacts containing 
melted, the fluidity the compact with 
being greatest. This effect 
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Figure 1—Cup-like samples 347 stainless oxidized contact with 
various mixtures 1550 degrees for 168 hours. 
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COMPOSITION 
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PERCENT ADDITIVE BY WEIGHT 
Figure 2—Effect increasing weights various oxides the melting 
point typical crude oil ash. 
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Figure 3—Effect various oxides the time for percent gain 
weight Type 316 stainless steel. 
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: 347 OXIDE 
NORMAL 
anc 
WITH 
WEIGHT PERCENT SODIUM SULPHATE BRAGG tion 
Figure 4—Gain weight Type 347 stainless steel contact with Figure 6—X-ray diffraction patterns magnetite, hematite the 
various mixtures for 168 hours. normal protective Type 347 oxide compared with the outer and 
interface oxide Type 347 oxidized contact with liquid V.9; 
1500 degrees 
q inn 
TABLE the 
Observed Calculated com 
(hkl) a d? Intensity Obs. line 
002 .1138 .1166 Very weak 
012 1323 Weak 
201 Very weak the 
112 -1630 -1656 Very weak 
031 .1673 .1704 Very weak E Sam 
122 Medium 
221 Very weak ona 
202 Weak 
Figure Disc-like samples mixtures placed nickel 311 Weak 
rystals with the Orthorombic VCrO, Structure 
melting point and increasing the fluidity 
below and near its melting point (1274 degrees F), 
promotes accelerated oxidation 1200 Investigations Concerning the Mechanism 
seen that temperatures sufficiently high above the 
interface reacts with the metal form metal whic] 
dilution effect well chemical effects. 1300 celerated oxidation would suggest that: 
and 1400 degrees both effects are operative and 
al-O> r 4 ‘A Sa 
that percentage. 1300 and 1400 degrees there is, found near this interface; 
course, the dilution effect the oxides the cor- minimum partial pressure oxygen should 
roded metal well melting point effects which below which accelerated oxidation should not 
cannot now completely evaluated. oxide vanadium 
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investigate these possibilities, specimens 
Type 347 stainless steel which had been subjected 
accelerated oxidation were mounted Lucite 
and successive layers oxide were turned off 
lathe with tungsten carbide tool for X-ray and 
chemical analysis. The oxide samples were ground 
and applied glass slides benzene slurrys. X-ray 
difiraction patterns were obtained Norelco X-ray 
Spectrometer (North American Phillips Company). 
Chromium radiation with vanadium filter was used 
over Bragg angle range degrees, giving 
interplanar reflections over the 4.4 1.65 range. 

Schematic drawings the X-ray diffraction pat- 
terns samples obtained from the outer surface and 
the metal-oxide interface after corrosion contact 
with liquid are presented Figure along 
with the pattern the protective oxide formed 
this steel the absence normal oxida- 
tion the higher degree oxidation the oxide 
outer-surface whereas the sub-surface oxides are 
lower degree oxidation. Thus with iron, the 
outer oxide the next layer Fe,O, and the 
innermost layer FeO. contrast this, Figure 
shows that when accelerated oxidation takes place 
the higher degree oxidation the inside the 
metal-oxide interface. The outer layer the oxide 
isa mixture Fe,O, and and the inner layers 
completely Fe,O,. Furthermore, the presence new 
lines the interface indicates the existence new 
phase. 

Chemical analysis samples from the oxide formed 
Type 347 steel contact with liquid showed 
definite increase vanadium concentration near 
the metal-oxide interface illustrated Figure 
Samples for analysis were obtained every 0.005-inch 
lathe, but unfortunately, small metal chips were 
unavoidably removed with the oxide near the inter- 
face due uneven corrosion the specimens and 
could not separated from the oxide sample. There- 
fore, only the vanadium gradient within 0.020- 
inch the interface could measured accurately. 

However, the shape the curve suggests the pres- 
ence higher vanadium values nearer the metal in- 
terface. Brasunas and also found similar 
gradient the oxides formed during accelerated oxi- 
dation, but their work the alloys themselves con- 
tained either vanadium molybdenum while this 
investigation the high vanadium concentration came 
irom the applied the specimen surface. This 
would indicate that the mechanism accelerated 
oxidation the same whether the vanadium pres- 
ent the alloy applied the surface. 

investigate the role the partial pressure 
oxygen, oxidation rates several stainless steels 
were measured the apparatus shown Figure 
similar that used Brasunas and Grant.! 
The apparatus was glass with the glass 
tubing joined Tygon plastic tubing and sealed 
with glyptol. Loses due gas diffusion were small. 
saturated solution was used the 
liquid because its low gas solubility, vapor pres- 
sure, density and viscosity. The oxygen consumption 
Types 347 and 316 stainless steels contact with 
was measured this apparatus the 
method: the reservoir, was filled with 
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WEIGHT PERCENT VANADIUM 


DISTANCE FROM INTERFACE 


Figure 7—Vanadium concentration gradient the oxide formed 
Type 347 stainless contact with 1500 degrees 
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Figure 8—Diagram the apparatus used determine oxygen con- 
sumption function time. 
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Figure 9—Oxygen consumption stainless steel samples contact 
with 1550 degrees with steadily decreasing partial pressure 
oxygen. 
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Figure 10—X-ray diffraction patterns mixtures sintered 
1550 degrees 
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Figure 11—Thermal arrest diagram for mixtures 


nitrogen and then the stopcock was closed off 
Oxygen was then flushed through the tube furnace 
the furnace was connected the reservoir and the 
cup-shaped specimen containing the drilled 
hole was moved into the furnace magnet. Oxy- 
gen consumption was measured maintaining 
constant level points and and reading the 
values the calibrated inclined tube This 
maintained total pressure one atmosphere 
the system. the oxygen the furnace was con- 
sumed, its partial pressure the system decreased, 
yielding curve oxygen consumption func- 
tion time for steels 347 and 316 shown Figure 
can seen this figure, soon after the speci- 
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men reached the hot zone the furnace, began 
oxidize rapidly. the partial pressure the oxygen 
decreased, the accelerated oxidation stopped and oxi- 
dation took place decreasing rate similar nor- 
mal oxidation, indicating that critical partial pres- 
sure oxygen existed below which accelerated oxi- 
dation took place. 

was thought that the protective 
formed these steels the absence liquid 
might prevent minimize accelerated oxidation, 
test this, stainless steel specimens were preoxidized 
air 1550 degrees for hours that ad- 
herent, protective oxide was formed the surface. 
They were then filled with and oxidized the 
apparatus shown Figure The results, also illus- 
trated Figure show that this adherent and nor- 
mally protective oxide not inhibit accelerated 
oxidation. 


pound Found the Interface 

noted previously, (Figure 6), the presence 
new lines the metal-oxide interface specimens 
heated contact with liquid indicated the ex- 
the composition this new phase, various propor- 
tions and the normal protective oxide which 
was removed from the surface oxidized 347 steel 
were mixed and sintered nickel boats 1550 de- 
grees for hours. The characteristic lines this 
new phase first appear sintered samples analyzing 
percent vanadium. Diffraction patterns samples 
analyzing less than percent vanadium showed only 
the 347 oxide pattern. The diffraction lines the 347 
oxide disappeared sintered samples analyzing more 
than percent vanadium, while samples analyzing 
greater than percent resulted the characteristic 
patterns and new phase found the metal- 
oxide interface. Therefore, between and percent 
vanadium this new phase equilibrium with the 
metal-oxide and above percent vanadium 


facilitate identification this new compound 
which contained the elements the base metal (Fe, 
Cr, Ni, etc.) well vanadium and oxygen was 
decided simplify the system contain only Fe, 
and Predetermined weights and 
Fe,O,, and also and Fe,O, were sintered 
1550 degrees for hours and X-ray diffraction 
patterns were taken the resulting slags. 
son the X-ray patterns showed that little 
percent vanadium the sample was capable 
oxidizing Fe,O, Fe,O,. was found possible 
produce compound sintering one mol 
with one Fe,O, which had similar diffraction 
pattern that the compound found 
the metal-oxide interface stainless steel 
mens which had undergone accelerated oxidation 
(Figure 6). chemical balance the following 


action indicated that the compound might 


was possible index the pattern this 
pound, shown Figure 10, the orthorombic 
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intensities these lines agreed with the intensities 


the lines for CrVO, reported and 
the lattice parameters given above are similar the 
parameters ‘of various crystals having the CrVO,- 


type structure (see Tables and 

can seen from the X-ray diffraction patterns 
10, hematite (Fe,O,) capable dissolving limited 
amounts vanadium before FeVO, formed. 
was also found that when more than one mol 
was sintered with one mol Fe,O,, mixture 
FeVO, and was formed. This agreement 
with the phase diagram determined 
Brasunas® from X-ray and thermal arrest meas- 
urements and reproduced Figure 11. Therefore, 
was also found with mixtures and the 
Type 347 stainless steel, FeVO, equi- 
librim with Fe,O, (containing about percent 
dissolved vanadium) below mol percent 
and FeVO, equilibrium with above 
percent 

Since compound having diffraction pattern sim- 


Qs 
7 


ilar that FeVO, was found the metal-oxide 
interface 347 stainless steel which had been oxi- 
dized contact with liquid V,O;, appeared that 
this compound might responsible for accelerated 
oxidation. investigate this possibility, oxidation 
tests were conducted 1500 degrees Type 321 
steel and 347 stainless steels contact with FeVO,, with 
de- mixture FeVO, and and with two mix- 
this tures FeVO, and These four combinations 
were heated evacuated vycor tubes 1900 de- 
grees and X-ray diffraction patterns taken the 
resultant slags insure identification the oxides 
present the slags. 1500 degrees accelerated 
more oxidation did not take place the steel samples 
Fe,O, (solid), but accelerated oxidation did take 
place with mixtures composed FeVO, and 
This would seem indicate that excess the 
molten state necessary for accelerated oxidation 
Reference the phase diagram presented 
Figure 11, reveals that above 640 degrees (1184 
was tentative mechanism, essentially agreement 
Fe, with that Brasunas and suggests that 
and high vanadium content exists the metal-oxide 
(see Figure 7). The vanadium probably 
action there very thin film the molten condition. This 
molten film then the corrosive agent accelerated 
tle oxidation. 
Conclusions 
Accelerated oxidation has caused critical prob- 
furnaces, gas turbines and heat exchangers 
1200 degrees because the ash many crude 
contains substantial amount vanadium. The 
facts have been determined concerning the 
liquid vanadium pentoxide. 
The oxides calcium, magnesium and nickel form 
high melting compounds with V,O; and are cap- 
The able inhibiting accelerated oxidation. 
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promotes accelerated oxidation below the 
melting point forming liquid phase 
with the latter but temperatures above the melt- 
ing point inhibits accelerated 
oxidation. 

3.In contrast normal oxidation, the oxide struc- 
ture the metal-oxide interface oxidized 
higher level than the structure the atmosphere- 
oxide surface. 

There exists critical partial pressure oxygen 

below which accelerated oxidation does not occur. 

The concentration vanadium the oxide scale 

was found increase the metal-oxide interface 
was approached. 


wm 


metal-vanadium-oxygen compound, having the 
orthorombic VCrO, structure has been found near 
the metal-oxide interface. has been proposed 
that this structure equilibrium with thin 
molten film high vanadium which the corro- 
sive medium accelerated oxidation. 
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DISCUSSION 


Discussion Charles Slunder, Battelle Memorial 
Institute, Columbus, Ohio: 


This interesting contribution very impor- 
tant problem. Certainly, fundamental information 
should help clarify the mechanism this type 
The authors showed that certain metal 
oxides increased the melting point synthetic fuel 
ash. The highest melting point, 1700 was obtained 
with 25% CaO additions, but the oxidation tests 
showing the beneficial effects the additions were 
made 1800-1900 presume the mixtures were 
liquid these temperatures and wonder how the 
authors account for the improved resistance oxida- 
tion under these conditions. 


Battelle Institute has been working problem 
for the Hartford Electric Light Co., which involves 
extending the life Sicromo boiler tubes which 
had suffered unexpectedly severe corrosion, attrib- 
uted the vanadium the Bunker fuel burned 
the furnace. made some tests with synthetic 
ash mixtures but felt that these did not represent 


| 
cl 
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the conditions existing under combustion conditions. 
Therefore, the effect metal oxide was tested 
dissolving calcium soap Bunker oil and burn- 
ing the mixture pilot plant Oxidation 
tubes was markedly reduced both 1300 and 
1500 metal temperature but the mechanism the 
reaction was not studied. 


Another approach that was investigated Bat- 
telle, involved coating the tubes with more pro- 
tective metal. variety sprayed metal coatings 
were tested the pilot furnace. Cr-Fe alloy 
was considerably more resistant than the Sicromo 
alloy. selected area the Hartford furnace has 
been cleaned and sprayed with the Cr-Fe alloy. 
Preliminary examination has verified the protective 
effect and the test still progress. 


Discussion Howard Vanderpool, New York City: 


The following report the work done the 
Navy Boiler Test Laboratory Philadephia through 
Jack Cahill, Brooklyn Navy Yard. This work in- 
volved testing metallized coatings stainless 
steel discover solution the corrosion problem 
involving fuel oil containing 
Sample coating (.012-inch aluminum, heat treated 
1450 degrees protected the same alloy (Type 
304) from oxidation 1700 degrees and greatly 
reduced 1900 degrees This coating also pro- 
vided good protection the base metal from corro- 
sion synthetic fireside deposit (90 percent sodium 
sulfate, percent vanadium pentoxide) 1700 de- 
grees superior any other coating, 
ceramic metallic, yet evaluated this laboratory. 
(NOTE: Phrases parentheses are the writers.) 

Type 304 not very resistant high temperature cor- 
rosion generally and rapidly attacked the pres- 
ence vanadium pentoxide and sulfur. Further tests 
are being run Type 310 stainless. The Duraloy 
Company reported Chemical Construction Com- 
pany that aluminum Type 310, heat treated, was 
“the only satisfactory protection they had found.” 
Type 310 tubes costing $2000 each were good con- 
dition after year one plant, where previously 
they had failed three months. Further information 
may available regarding such coatings from either 
the Hartford Electric Light Company the Battelle 
Memorial Institute, both companies having cooper- 
ated tests made the mercury boiler tubes 
Hartford. 

Public Service Gas and Electric Company New 
Jersey has recently installed boiler tubes treated with 
hot dipped aluminum with the addition metallized 
aluminum the area surrounding welds. This 
course was replace the hot dip aluminum lost dur- 
ing assembly. 


Discussion Mars Fontana, Ohio State Univer- 
sity, Columbus: 


The authors say liquid phase contact with the 
metal necessary for rapid oxidation. How the 
rapid oxidation alloy (which doesn’t contain 
Va) explained when placed several inches 
away from alloy containing Va? All mate- 
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rials the same high temperature condensation 
would not expected. 

steel semi-immersed Molten the attack 
the liquid line many times greater than the 
metal below this line. How does the author’s pro- 
posed mechanism explain this fact? 


Discussion Robert Turner Howard, Bendix Avia- 
tion Corp., Kansas City, Mo.: 

From the presentation conclude that vanadium dif- 
fuses the direction and the same speed the 
rate attack. This implies that the process proceeds 
for the plateau the slide oxide 
distance from interface. Does this form practical 
limit the extent attack, does the plateau 
diffuse inward also and sustain the mechanism? 


temperatures. vanadium-alloyed and vanadium- 
killed steels show this form elevated 
corrosion oxidizing atmospheres 


Replies and Discussion Nicholas Grant and 


Forest Monkman: 
First, consider Sunder’s question regarding the 
beneficial effect percent CaO addition the 
oxidation tests 1800-1900 degrees While such 
addition raises the solidus temperature the ash 
about 1700 degrees the ash not completely 
liquid 1800-1900 degrees This CaO addition ties 
reducing the severity the attack. Reference the 
CaO phase diagram beneficial this 
respect. 

tana, has been observed that accelerated oxidation 


q 


vapors. The vapors apparently react directly with the 


oxide initiate the reaction. The observation that 
the attack greatest the liquid line when steel 


5 
relative oxidizing conditions and availability 
vanadium. the melt there more limited supply 
q 
oxygen but high concentration vanadium. The 
opposite true above the liquid line but 
liquid line both oxygen and vanadium are readily 
available and the attack greatest that point. 
The plateau vanadium concentration the oxide scale 
which Howard refers the result the limited solu- 
bility vanadium Under different conditions 
plateau may may not exist depending upon the concen- 
tration vanadium the system. The significant point 
the sharp increase vanadium the metal—oxide interface. 
When the compound MVO, being Ni, ete.) 
noted, this means content percent vanadium that 
position. With respect the question vanadium and 
vanadium-killed steels, previous investigation Brasunas 
and Grant has shown the alloys containing more than ap- 
proximately percent vanadium may subject this type 
oxidation. Naturally, vanadium-killed steels are far below 
this level and therefore there probably danger 
ever from accelerated oxidation. 
Vanderpool’s discussion concerning the use 
minum coating very interesting. Several ations 
usually limit the use coatings elevated temperatures 
extensive periods time. One these the 
volved obtaining complete coverage operating 
tures. Trouble arises both obtaining coherent coating 
cracks due the different coefficients thermal 


q 
Further, the vanadium-killed steels would seem 
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RATE and form the corrosion steel 
own ter theoretical and practical importance and has 
been the subject considerable volume study. 
which the corrosion was initiated and was con- 
cluled that attack usually began heterogeneities, 
mainly the form non-metallic inclusions, the 
only small proportion the inclusions were effec- 
tive centers corrosion, although reason was 
advanced for this. Once corrosion had commenced 
was suggested® that the distribution further at- 
and tack was governed such factors the concentra- 
tion and distribution dissolved oxygen and 
the corrosion products and the composition 
the the solution. 
such certain conditions was observed that blis- 
ash ters corrosion product were formed over anodic 
areas and that rapid penetration into the steel sub- 
sequently occurred these points. Attack this 
ound, type known pitting and particularly danger- 
the ous since, although the total weight metal de- 
stroyed may often quite small, the corrosion 
mainly confined few small areas where the pene- 
tration great. was suggested’ that oxygen was 
lation present outside these blisters but not inside due 
the screening action the corrosion product and 
the that the EMF the corrosion process was due 
that the difference oxygen concentration the anodes 
and cathodes. Furthermore the value the solu- 
the tion inside the blisters was found lower than 
upply that blisters corrosion product were 
The formed dilute sodium carbonate solution but that 
the blisters spread laterally with time and that there 
eadily was little penetration into the steel. more con- 
centrated solutions sodium carbonate, which 
been added potassium chloride, the blisters did 
not spread and appreciable penetration was observed 
unfortunate that much otherwise valuable 
pitting has been largely invalidated lack 
rasunas the attack into the steel. Many investigators assumed 
that appearance blisters corrosion product auto- 
matically implied that rapid penetration into the un- 
steel was occurring simultaneously. That 
this not necessarily true was amply demonstrated 
Homer’s research the action sodium car- 
>) pera- 
for publication March 16, 1953. 
pansion. 
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corrosion steel. 


Abstract 


was found that the exposure steel specimens 
dilute solutions common anodic inhibitors such 
sodium carbonate, sodium silicate, phos- 
phate and trisodium phosphate, free from and con- 
taining small concentration potassium chloride, 
could result either general attack, localized attack 
pitting—the latter being obtained only carbonate/ 
chloride solutions. was suggested that the nature 
the corrosion product largely controlled the form 
and rate corrosion. corrosion product high 
permeability and low resistance, such lepidocrocite, 
permitted general attack, under cathodic control, 
practically constant rate, whereas more imperme- 
able corrosion products higher resistance, such 
goethite and vivianite, greatly reduced the rate 
corrosion which was mainly under anodic control. 
Experiments carried out divided cell, designed 
simulate conditions present during localized attack 
and pitting, indicated that the effect the small 
concentration chloride was greatly reduce the 
internal resistance the corrosion cells. This effect 
was considered due the greater ease 
migration and diffusion chloride ions through the 
corrosion products which, effect, resulted de- 
crease their resistance. 


One type investigation used connection with 
pitting has been the study changes cells 
having small volume anolyte separated from 
larger volume catholyte some form semi- 
permeable membrane. was shown that, with steel 
chloride and part sodium carbonate, the con- 
centration hydrogen ions, ferrous ions and chloride 
ions the anolyte increased with decreasing volume 
the anolyte. With stainless steel 
values low 2.0 were attained the anolyte. 


The investigation described below was designed 
determine the behavior steel panels exposed 
dilute solutions commonly used anodic inhibi- 
tors such sodium carbonate, and trisodium 
phosphate and sodium silicate, free from and con- 
taining small concentration (100 ppm) potas- 
sium chloride. Experiments were carried out for 
periods six months. The program included 


& 
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determinations weight loss, penetration, the na- 
ture the corrosion, the composition and physical 
form the corrosion products and the values 
solution inside the blisters. Experiments also were 
carried out using cell which small volume 
anolyte was separated from much larger volume 
catholyte porous pot into the pores which 
corrosion product previously had been precipitated. 
The variation the the anolyte with time 
under constant impressed current was observed 
number solutions and the effect current density 
and the addition chloride determined. 


Experimental 
Materials 
The steel used the immersion tests was annealed 
autobody steel 0.1 thick having the analysis: 


0.014% Sn, not detected. 


Specimens measured 2.5 2.5 with hole 0.3 
diameter the center the one edge. 

The steel specimens used the divided cell runs 
were the form rods 1.25 diameter and 
had the analysis: 


0.02% 


Test solutions were made from salts and 
distilled water. 


Total Immersion Tests 


Experimental Method 

The specimens were degreased with benzene, dried 
methanol, abraded with No. emergy paper,* 
swabbed with methanol, stored dry air for hours 
and weighed. They were then suspended from glass 
hooks 200 the solution under examination 
such manner that their upper edges were sub- 
merged below the waterline the solution. 
The experiments five days’ duration were carried 
out constant temperature enclosure maintained 
0.5 degrees with high relative humidity 
minimise losses evaporation, while those last- 
ing for longer periods were carried out room tem- 
perature. 

the end the experiments the corrosion prod- 
ucts, after examination, were removed treatment 
with inhibited hydrochloric acid, followed wash- 
ing water, drying with methanol and reweighing. 
All experiments were carried out triplicate except 
those the concentration range 
tween general corrosion and passivity which were 
carried out sextuplicate. 


The Effect Surface Treatment 


Preliminary experiments five days’ duration 
were carried out order determine the effect 
different surface treatments the nature the 
weight loss/concentration curves and the form 


* Except in experiments designed to determine the effect of different 
surface treatments on the weight loss/concentration curves. 


corrosion Na,CO, solutions. The five surface treat- 
ments investigated were: 


The specimens were electropolished perchloric- 
acetic acid and exposed dry air for 
week. 

The specimens were abraded with No. emery 
paper and exposed dry air for hours. 

The specimens were abraded with No. emery 
paper and immersed the test solutions quickly 
possible. 

The specimens were pickled inhibited 1:1 hydro- 
chloric acid, washed, dried and exposed dry air 
for hours. 

The specimens were pickled uninhibited 1:1 
hydrochloric acid, washed, dried and exposed 
dry air for hours. 


The different surface treatments had significant 


Wet. LOSS / Sq. dm. 


effect the form weight loss/concentration curve. 


Abrasion with No. emery paper followed 
hours’ exposure dry air was selected the sur- 


face treatment used subsequent experiments. 


The Determination Weight Loss/Concentration 


Curves 


The relation between weight loss and concentra- 
tion was determined experiments five days’ 


and The experiments were carried out 


tilled water. The results are shown Figure 


Where the weight losses were decreasing rapidly, 
experiments intermediate concentrations were car- 


ried out sextuplicate order define more ac- 


curately the form the curves these regions. 


The effect adding 100 ppm the above 
solutions next was determined. five-day tests 
significant increase the weight losses was observed 
solutions Na,HPO, (Figure whereas no§ 
significant increase was detected solutions 
and higher; these curves are therefore, not 
cluded Figure The method was used 


determine whether any change corrosion rate was 
significant statistically. 


was observed that, concentrations where the 
weight loss concentration curves were rising, general 
attack occurred all specimens. regions where 
the weight loss concentration curves were falling 
rapidly—that is, the concentration range 
tween general attack and inhibition the 
localized attack with the formation blisters 
corrosion product was sometimes observed. 
form attack was predominant 0.01N and 


Na,HPO, and 0.02N 


Total Immersion Tests Long Duration 


Total immersion experiments, similar those 
scribed previously, were carried out for 


Figure 
100 ppn 


six months the following solutions: 


Na,CO,, Na,CO, 100 ppm 


Na,HPO,, 0.02N 0.02N 


100 ppm 0.005N Na,PO,, 0.005N Na,PO, 
ppm Na,SiO, and 0.007N 


100 ppm These particular solutions were 


lected because they were located within the 


tration range where the weight losses were 
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Na, HPO4 


We. L093 / Sq. dm. (mg) 


NORMALITY 


Figure 1—Relationship between weight loss 2—Panel exposed 0.02N for Figure 3—Panel exposed 0.02N for 
five days and concentration the solutions months; appearance before the removal months; appearance after the removal 
under investigation. corrosion products (approx. 2.5). corrosion products (approx. 2.5). 


months; appearance before the removal months; appearance after the removal ppm KCI for months; appearance before 
corrosion products (approx. 2.5). corrosion products (approx. 2.5). removal corrosion products (approx. 2.5). 


100 ppm KCI for months; appearance before ppm KCI for months; appearance after ppm KCI for months; appearance after 


ing rapidly (Figure 1). Eighteen specimens were ex- 
posed each solution room temperature sim- 
manner that described previously. the end 
ofeach month three specimens were withdrawn from 
tach solution and the corrosion, whether gen- 


localized, observed. blisters corrosion 


were present the value any entrapped 


corrosion products (approx. 2.5). corrosion products (approx. 2.5). corrosion products (approx. 2.5). 


liquid was determined approximately means 
papers. Corrosion products also were subjected 
X-ray diffraction. Some corrosion products were 
found stratified and such cases attempt 
was made separate the strata with needle 
that their structure could examined X-ray dif- 
fraction. 


ere 


Figure the underside the shell blister formed 0.005N 100 ppm 
KCI after Its stratified nature may seen examining the exposed edges (approx. 10). 


Figure 11—View underside shell blister formed month (approx. 10). 


After these examinations had been carried out the 
corrosion products were removed treatment with 
inhibited hydrochloric acid, and, necessary, 
brushing with abrasive soap and water. The weight 
losses were then determined and the derusted speci- 
mens examined for evidence pitting. the speci- 
men was pitted the individual pit depths were meas- 
ured Ames indicator capable reading 
0.0005-inch. 


4A. Results Total Immerison Tests Long 
Duration 


summary the observations made the speci- 
mens during this investigation contained 
Table General corrosion was observed all speci- 
mens exposed 0.005N Na,PO, with and without 
100 ppm 0.007N Na,SiO, with and without 100 
ppm and 0.02N Na,CO,. Figures and show 
panel, before and after the removal corrosion 
products, that had been exposed 0.02N Na,CO, 
for six months. Localized corrosion was observed 
all specimens exposed solutions Na,HPO, but 
the corrosion did not penetrate deeply into the steel. 
Furthermore the penetration did not increase 
depth with increasing time. Such attack will called 
“localized corrosion” this paper distinguish 
from which term will reserved for lo- 
calized corrosion which becomes progressively deeper 
with increasing time. Even after six months por- 
tions the specimens exposed 0.01N and 0.02N 
Na,HPO, were completely unattacked. Figures 
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Figure 12—Greenish-brown powder resulting 
from drying the “paste” formed beneath this 
shell (approx. 10). 


and show panel, before and aiter 
the removal corrosion 
that had been exposed 
Na,HPO, for six months. 
tions 0.02N Na,CO; 100 ppm 
attack was general nature 
for two months and the appearance 
the specimens very similar 
that Figures and the third 
month small, very hard nodules 
corrosion product appeared through 
the original layer rust (Figure 
6). Under each nodule was small pit (Figure 7). 
These pits increased steadily depth for the remain- 
ing period the experiment, sometimes achieving 
depths 0.02-inch. Figures and show panel that 
has been exposed 0.02N 100 ppm 
for six months. Comparison with Figures and 
shows the striking difference the nature the cor- 
rosion resulting from the addition 100 ppm 

Some the more typical corrosion products were 
carefully detached from the specimens and dried 
desiccator. Samples for X-ray diffraction were se- 
lected from them, the results being shown Table 
The corrosion products formed gave 
poorly defined patterns which were identified lepi- 
second phase was detected. 

The blister detached from specimen exposed 
0.005N Na,PO, 100 ppm had shell that was 
distinctly stratified (Figure 10), the various strata 
all being amorphous X-rays. Between this shell 
and the metal was green “paste” which, drying 
gave pattern lepidocrocite FeO.OH) with 
trace vivianite blister re- 
moved from specimen exposed 0.02N 
for one month had apparently continuous outer 
shell (Figure 11) separated from the metal 
green “paste” which drying contracted into 
greenish brown powder (Figure 12). Both gave 
sharp X-ray patterns goethite (a— FeO.OH) al- 
though the powder contained some unidentified 
minor constituent. 

cross-section similar blister was prepared 


| 


2 
0.02) 
0.02N 
HP 
ppn 
KC 
0.005N 
Nasal 
Nasl 
ppm 
KCl 
Na2S) 


Solution 


0.02N 
Na2COs 
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TABLE 


Duration 


using the double vacuum impregnation technique 
with methyl methacrylate and bakelite lacquer de- 
scribed Caplan and (Figure 13). This 


Observations Made During Total Tests Six Months’ 


Type of 
Corrosion 


becoming very 
slow after two 
months. 


General corrosion 


Form of the Corrosion 
Products 


Corrosion product is a 
soft reddish brown layer 
for the first two months 
with some large blisters. 
After two months the 
corrosion product  be- 
comes much harder and 
a thin black, film, com- 
posed mainly of siderite 
forms next to the metal. 


for the first two 
months; after 
this time pit- 
ting occurs, the 
depth of pene- 
tration increas- 
ing with time. 


General corrosion 


Corrosion products are 
very similar to those ob- 
served in chloride free 
solutions during the first 
two months. Subsequent- 
ly small, very hard, nod- 
ules grow through the 
uniform layer which be- 
comes much harder. Ur- 
der each nodule is a pit. 
After six months deep 
penetration is observed 
under the original large 
blisters, which have be- | 
come very hard. black 
film forms next to the 
metal over portions of 
the specimens showing 
general corrosion. This | 

film contains a high pro- | 

portion of siderite. 


| cally constant 


Localized attack 
becoming very 


practically 
ceasing after 


pletely un- 
attacked. 


little deeper | 
with time and | 


two months. 
Some parts of | 
specimenscom- | 


Greenish white blisters 


corrosion product cover | 
the sites of corrosion. 
The blisters are crystal- 
line, the crystal size be- 
coming larger near to the 
corroding metal. 


| 
| 
| 


Localized attack 
at isolated 
points on the 
metal. The pen- 
etration in- 
creases very lit- 


aftertwo 
months. Major- 
ity of the speci- 
mens unat- 
tacked. 


tle with time | 
andattack prac- | 
tically ceases | 


Localized attack 
at isolated 
points on the 
metal. Penetra- 
tion increases 
very little with 
time but cor- 

| rosion continues 

steadily over 

six month peri- 

od as the blist- 

ers spread pro- | 
gressively out- 

ward. Parts of 

specimens com- 

pletely unat- 

tacked. 

General corros- 
ion at practi- | 


rate. 

General corros- 
sion at practi- 
cally constant | 
rate. 


General corros- 
sion at almost 
constant rate. 


Soft reddish brown cor- 


Soft reddish brown cor- 


rosion product blanket- 
ing specimens. 


ing specimens. Occasion- 
ally a large blister forms 
but little penetration is 
observed beneath it. 
Soft reddish brown pre- 
cipitate covers the speci- 
men. 


General corros- 
ion at almost 
constant rate. 


Soft reddish brown pre- 


cipitate covers the speci- 


men. 


PH within 
pH of jany mem- 
the bulk| branous 
of the | corrosion 
solution| product 

9.9 6.5 
9.5 
9.5 
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shows that the blister corrosion product more 
complicated than was originally supposed. There was 
least one further set membranes (C) situated 
between the paste (B) and the steel. This membrane 
(C), which was thinner than the outer membrane 
(A), enclosed further quantity “paste” (D), 
which was separated from the steel the thin layer 
_(E). practice was not found possible obtain 
relatively uncontaminated samples these inner 
membranes for X-ray diffractions, their composi- 
tion must remain uncertain. From the third month 
onward, both the presence and absence chlo- 
ride, the initial corrosion products carbonate solu- 
tions became very much harder and thin black 
film, which peeled off pickling, was isolated from 
the steel and subjected X-ray diffraction. This film 


TABLE 
The Composition the Corrosion Products 
| Ratio of 
intensities 
Time | of strong- 
expo- est lines 
sure of Com- where 
| iron to Nature of | Locationof | position of |morethan 
Solu- jsolution| Corrosion | Sample Sample _ | one com- 
tion (mos.) | | pound 
present 
one large shell blister 
COs blister. (Figure 11). | } 
ba 1 General with Greenish brown | 2—FeO.OH | 100:50 
one large from un- 
blister. inside the blis- identified 
| ter (Figure 12).| constituent} 
1 General with | Loose corrosion | a—FeO.OH |  100:50 
one large | product which and 
| blister. | had become de-| y—FeO.OH 
tached from the 
specimen. 
0.02N 3 General at- | Very hard ex- | a—FeO.OF 100:80 
tack, with situ- and 
COs pitting under ated over a pit.| »—FeO.OH| 
100 very hard ex-| } 
ppm crescences of | | 
KCl corrosion 
product 
(Figure 6). 
General at- Black film situ- and 100:60 
tack with ated under- 
pitting under} neath the rust 
very hard covering gen- ‘ 
product. specimen. 
0.01N 1 Localized at- Material scraped | Amorphous | ...... 
Naz tack with a from the out- 
HPOs few large side of the shell 
blisters of | of a typical 
corrosion blister. } 
product cov- 
éring attack- | 
ed portions. 
needles scraped 
from the inside 
of the shell of 
the same blister 
(Figure 14). 
1 Green “‘paste”’ Fes(PO«) 
removed from 2.8H20 
the inside of 
this blister 
(Figure 15). 
0.005N 1 General with Extreme outer Amorphous | ...... 
Nas an occasional | layer of the | 
POs very large blister 
+100 blister under (Figure 10). 
ppm which there | 
KCl very little 
penetration. | 
layer of the 
same blister 
(Figure 10). | 
1 = “Paste” from +—Fe0O.OH 100:15 
inside the + Fes 
blister ‘POs)2 
0.007N 1 General cor- Portion of the y—FeO.OH| ...... 
Naz rosion. corrosion pro- 
SiOs 6 “ duct. | 


olu- 
ture 
ance | | 
Nag 
gure q 

| | 

+100 

gave ppm 
twas 
strata 
shell q | 

a@® ppm 

ppm 
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Methacrylate 
Plastic 


Thick Outer 
Membrane (A) 
“ 
Greenish 
paste 
which 
has 
contracted 
during 
drying 
(B) Fig 


Thin Inner 
Membranes 


Optically 
Active Layer 


Figure 13—Cross-section blister formed month’s exposure 
steel panel 0.02N (approx. 75). 


~ 


contained high proportion siderite (FeCO,) with 
goethite minor constituent (Table II). solu- 
tions 0.02N Na,CO, containing 100 ppm small, 
very hard nodules, which were composed mix- 
ture goethite and lepidocrocite (Table II), ap- 


N (P) NUMBER oF PITS on 6 SPECIMENS 


peared through the initial layers corrosion 
(Figure after two months. After six months the 
original blisters became extremely hard and appre- 
ciable penetration occurred beneath them (Figures 
and 9). The outer shell blister formed one 
month Na,HPO, shown Figure 14. “pa 
Although, under the low power microscope, the shell 
Figure 14—View underside shell blister formed appeared composed mass fine crystals pat 
Na:HPO, month (approx. 10). was amorphous X-rays (Table II). 
the 
sta 
_~ 500 of 
this 
for 
1000; } 
tern 
sho 
TIME (MONTHS) 
Figure 15—Green powder resulting from drying Figure 16—Weight loss/time curves 0.02N 17—Weight loss/time curves 
“paste” formed within this shell (approx. 10). free from and containing 100 ppm KCI. and 0.02N Na:HPO, with and without 


100 ppm KCI. 
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no 
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TIME (MONTHS) 


Figure 18—Weight loss/time curves 0.005N 
with and without 100 ppm KCI. 


0.02 N.NafOs +100 ppm. KCL 
3 MONTHS 


— 


N (P) NUMBER oF PITS on 6 SPECIMENS 
> 


PIT DEPTH 


Figure 21—Distribution curves relating the 
number pits six panels the pit depth 
solutions 0.02 and 0.03N 100 
ppm KCI after experiments months’ 
duration. 


“paste” separated the shell from the steel and, 
drying (Figure 15), the powder gave well defined 
pattern vivianite 

The relationship between weight loss and time 
the solutions under investigation shown Figures 
19. The rate corrosion was practically con- 
stant solutions Na,SiO, and and was 
little affected the addition chloride. The rate 


corrosion solutions Na,CO, and 


became very low after two months. the presence 
chloride, however, corrosion did not cease after 
this period but continued somewhat slower rate. 

Specimens exposed 0.02N Na,CO, 100 ppm 
for longer than two months showed sufficient num- 
ber pits carry out statistical analysis de- 
termine the mean pit depth. Distribution curves re- 
lating the number pits the depth the pits are 
shown Figure 20. The effect the concentration 


sodium carbonate the mean pit depth and the 


number pits shown Figure 21. The concen- 
trations carbonate used were 0.04, 0.03 and 0.02N 
all with 100 ppm Since the specimens were pas- 


3 4 
TIME (MONTHS) 


Figure 19—Weight loss/time curves 0.007N 
with and without 100 ppm KCI. 


Figure 22—The divided cell. 


N(P) NO. oF PITS on 3 SPECIMENS 


5 6 
PIT DEPTH (0.001 ) 


Figure 20—Distribution curves relating the 
number pits three panels the pit depth 


for periods from three six months. 


AMMETER 


© VARIABLE 


RESISTANCE 


Time (Hours) 


Figure 23—The relation between the 
the anolyte and time 0.002N 
different current densities. 


sive 0.04N 100 ppm results were 
only obtained the other two concentrations. 


The Divided-Cell Experiments 


Experiments were carried out which attempt 
was made simulate artificially the conditions ex- 


isting during the localized corrosion and the pitting 
steel. Investigations this type suffer, general, 
from two disadvantages: 


The ratio the volume anolyte catholyte 
greater than natural pit. 


The solutions employed have more “corros- 
rosive” than solutions that lead natural pitting. 


Caution has, therefore, employed inter- 
preting the results such experiments. 


Experimental Method 


The cell used this investigation shown Fig- 
ure 22. The anode was the form steel rod 
1.25 diameter with machined flat accom- 
modate the glass electrode area sq. 


4000 
| | 
| | 20 6 MONTHS 
| | | | | | | | 
q 
| 
| | i+ 65 mere amps 
0.03 N. Nag COs +100 pp™ KCL | Me, COs 100pp= 
| | ELECTROD POROUS POT | 
4 OLUTION | | | | 
3 
4 
4 
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TABLE 
Results the Divided-Cell Experiments 
pH of |Internal Weight loss | Ratio of weight loss | Percentage 
Applied) anolyte | Resist- | Weight due to of anode due to increase in 
Current| after ance loss applied direct solution ion 
Micro- 24 cell anode current weight loss due to cone in 
SOLUTION amps hours ohms applied current anolyte 
0.002N Na2COs 65 6.7 1300 9.6 §.2:1 ooh 
0.002N Na2zCOs 200 6.4 2100 13.3 5.2 1.6:1 90 
+100 ppm KCl 200 5.5 350 14.5 5.2 1.8:1 290% 60 an SO Tdi 
0.002N NazHPO« 200 5.6 2700 15.0 5.2 1.9:1 to 
0.002N 
+100 ppm KCl 200 5.4 250 15.6 5.2 2.0:1 270% mis 
0.002N NasPO« 200 6.5 1100 14.6 5.2 1.8:1 ad 0.008 W. May +100 ppm. KCL 
0.002N NasPOs | 
+100 ppm KCI 200 5.8 200 15.1 5.2 1.9:1 230% TIME (HOURS) 
200 5.9 800 13.3 5.2 Figure 24—The relation between the 
ppm 16.2 2.1:1 230% the anolyte and time constant current 
different solutions. 
TABLE more dilute solutions (0.002N) were employed 


Effect Time the Results the Divided-Cell Solutions 
Sodium Carbonate With and Without 100 PPM 


| 
Percentage 
increase 
| Current | Experi- Final | loss of chloride 
| Micro- ment pH of anode ions in 
SOLUTION amps hours anolyte mg anolyte 
0.002N 200 6.4 13.3 
0.002N NazCOs | 200 .L 72 6.3 25.2 
0.002N 200 5.5 14.5 290% 
+100 ppm g | 
ee 200 48 5.4 24.8 330% 


the anode was exposed the solution. The cath- 
ode was circle iron wire length and 0.05 
diameter. The anode and glass electrode (A) 
were contained alundum pot into the pores 
which had been precipitated, previous experi- 
ment, the corrosion product formed anodic action 
the solution under investigation. This was accom- 
plished operating the cell with applied cur- 
rent 100 microamperes for hours. The total 
volume solution the cell was 1500 which 
only were contained inside the anode compart- 
ment. The apparatus was contained water bath, 
the temperature which was controlled 0.05 
degrees 

small constant current was applied across the 
cell and the changes the anode and cathode 
compartments measured. The applied current was 
temporarily discontinued before determinations 
were made since the large potential drop near the 
anode would otherwise affect the potential the 
glass electrode. The potential difference between the 
anode and cathode was determined continuously 
that the internal resistance could calculated. When 
solutions containing chloride were used, the chloride 
ion concentration the anode compartment was de- 
termined the end the experiment means 
silver-silver chloride electrode. 


Results 


Owing the fact that the application anodic 
current tends cause was not found 
practicable use solutions concentration sim- 
ilar those used the total immersion tests and 


throughout this examination. 

The effect current the form the curves 
relating the the anolyte time was first de- 
termined 0.002N solutions. The resulis 
are shown Figure and Table all experi- 
ments the the catholyte remained almost con- 
stant. Increasing the applied current resulted 
small drop the final the anolyte and in- 
crease the internal resistance the cell, which 
was calculated from the known current flowing 
the potential difference between the anode and 
ode. neutralization curve was determined electro- 
metrically for the solution and from this and the meas- 
urements recorded during the experiment was cal- 
culated that more than half the hydrogen ions gen- 
erated the anode diffused migrated through the 
pot into the catholyte. 

The relationship between the the anolyte 
and time was determined applied current 
200 microamperes 0.002N solutions 
and free from and containing 100 
ppm KCl. The results are shown Figure and 
Table The addition chloride led very pro- 
nounced decrease the internal resistance the 
cell, the effect being more marked Na,CO, and 
than and Na,SiO,. Final con- 
centration chloride ions the anolytes was sev- 
eral times higher than that the bulk the solu- 
tion. was observed also that the final values 
the anolytes were little lower solutions con- 
taining chloride than those free from chloride. 

Experiments were carried out Na,CO, solutions, 
free from and containing 100 ppm deter- 
mine the effect increasing the duration the runs 
the final value the anolytes and, solu- 
tions containing chloride, the final concentration 
chloride the anolytes. The results these ex- 
periments are shown Table IV, from which 
seen that increasing the duration the runs had 
little effect the final value the anolytes 
the presence chloride, resulted steady in- 
crease the chloride content the solutions inside 
the pot. 

Discussion 

evident that the exposure steel panels 

dilute solutions the anodic inhibitors examined 
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this research can result either general corrosion, 
localized corrosion pitting. The belief that anodic 
inhibitors, when present quantities insufficient 
give complete inhibition, must produce localization 
and intensification the corrosion has not been gen- 
erally confirmed. 

The rate corrosion metal aqueous solu- 
tion may reduced polarizing either the anodic 
reaction the cathodic reaction the insertion 
series resistance between the anodes and cath- 
odes. Solutions anodic inhibitors such those 
examined this research have only small effect, 
depending their value, the cathodic re- 
When present sufficient quantities, 
however, they stop the anodic reaction and give com- 
plete inhibition. lower concentrations, insufficient 
give complete inhibition, corrosion takes place and 
corrosion products are usually formed 
the metal. These corrosion products are formed over 
the anodic areas and sometimes over the whole 
the specimen. order for the corrosion continue 
specimen completely covered with corrosion 
product, anions, cations and dissolved oxygen from 
the bulk the solution must niigrate diffuse 
through the corrosion product order reach the 
surface the metal. the nature the corrosion 
products such reduce the rate migration 
the ions the rate diffusion the dissolved 
oxygen, the rate corrosion will fall, the decrease 
becoming greater increasing resistance the 
corrosion product. believed that, the experi- 
ments described above, the rate corrosion was, 
many cases, controlled the resistance the cor- 
rosion products. 


Corrosion Solutions Free from Chloride 


Specimens exposed trisodium phosphate and 
sodium silicate corroded uniformly practically 
constant rate (Figures and 19) over the entire 
period the experiments. probable that the 
corrosion under cathodic control and dependent 
the rate diffusion dissolved oxygen the 
cathodic areas. The corrosion products, which did 
not adhere firmly the specimens, were composed 
soft, reddish material which gave very 
poor X-ray diffraction patterns (Table The cor- 
rosion product formed silicate solutions was iden- 
tified lepidocrocite Previous 
indicated this material also was formed 
iron corroding dilute solutions trisodium phos- 
phate. suggested that, under the experimental 
conditions described above, the lepidocrocite, 
its extremely permeable and discontinuous nature, 
offers little resistance the diffusion dissolved 
oxygen the migration ions. Corrosion should, 
therefore, continue uniform rate. This 
suggestion supported data obtained with the 
divided cell which was found that the resistance 
the corrosion products the migration anions 
was low solutions trisodium phosphate and so- 
dium silicate (Table III). These experiments give 
idea the magnitude the initial resistances 
the membranes only, but from the form the 
weight loss/time curves trisodium phosphate and 
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silicate (Figures and 19) would appear that there 
little increase the resistance the lepidocrocite 
throughout the period the experiments. 


Specimens exposed solutions disodium phos- 
phate were attacked locally. Only few portions 
each specimen corroded (Figures and and blis- 
ters almost solid corrosion product were formed 
over the attacked portions the steel. These blisters 
needles under the low power microscope yet the 
outer shell (Figure 14) was amorphous X-ray dif- 
fraction. The paste found inside this outer shell, after 
drying, gave excellent X-ray pattern vivianite, 
The value the small quan- 
tity liquid entrapped the blisters was approxi- 
mately 6.5—lower than the the bulk the 
solution. This due presumably the fact that in- 
teraction iron ions and hydrogen phosphate ions 
generates hydrogen ions. After period approxi- 
mately two months the corrosion practically ceased. 
Since large portions the specimen were uncorroded 
and were presumably able act efficient cath- 
odes, believed that the subsequent corrosion was 
under anodic control due the fact that the vivianite 
corrosion product attained high resistance the 
migration HPO,” and OH’ which must carry the 
corrosion current the anodic areas. This sugges- 
tion supported the high values the internal 
resistance the divided cell solutions disodium 
phosphate (Table The resistance measured 
the divided cell gives some idea the initial resist- 
ance the membrane. Under actual conditions 
corrosion the resistance the corrosion product 
should continually increase due the precipitation 
fresh corrosion product into the interstices the 
original blister. Furthermore, the precipitation 
vivianite does not involve the consumption dis- 
solved oxygen does the precipitation lepid- 
ocrocite and goethite. This dissolved oxygen has 
been shown the principal cause passivity 
phosphate The fact that not con- 
sumed the anodic areas may why the rate 
corrosion was lower solutions disodium phos- 
phate than the other solutions investigated this 
paper. 

The initial attack carbonate solutions steel 
was general nature, even though some large 
blisters corrosion product were formed (Figure 
13). During this initial period the rate corrosion 
was probably controlled the rate diffusion 
dissolved oxygen the cathodic areas. Attack con- 
tinued for period about two months (Figure 16) 
and then practically cease, there being evidence 
localized attack pitting (Figures and 3). The 
corrosion product was very largely composed 
that the resistance this compound the migra- 
tion CO,” and OH’ and possibly the diffusion 
dissolved oxygen increased with time such 
degree practically prevent further corrosion. 
The internal resistance the divided cell, which 
gives some idea the magnitude the initial re- 
sistance the corrosion products the migration 
CO,” and OH’, was higher solutions sodium 
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carbonate than solutions trisodium phosphate 
and sodium silicate (Table III). These experiments 
also provided evidence that all solutions consid- 
erable proportion the total corrosion was due 
local-cell action anodic areas. This local-cell action 
became increasingly important the lower current 
densities (Table The initial goethite corrosion 
product carbonate solutions became progressively 
harder and more adherent with time and for expo- 
sures longer than two months was very difficult 
remove pickling. This may indicate that its resist- 
ance the migration anions and possibly the 
diffusion oxygen was increasing also. The fact that 
the addition chloride led increase the cor- 
rosion rate after two months indicates that the very 
low rate corrosion chloride-free solution after 
this period was due high resistance the migra- 
tion anions rather than high resistance the dif- 
fusion oxygen. other words, the corrosion after 
two months was probably under anodic control 
solutions disodium phosphate. 

The goethite formed the corro- 
sion product carbonate solutions, while lepid- 
ocrocite formed silicate and tribasic phosphate 
solutions, not present clear. that 
goethite the normal ageing product siderite, but 
appears unlikely that the goethite found the 
steel panels would formed this manner. Fur- 
ther work this point required. also un- 
certain whether the properties the goethite and 
lepidocrocite described above are general are par- 
ticular the concentrations the solutions investi- 
gated. This point also requires fuller investigation. 
The remarkable ageing properties goethite are, 
however, believed responsible for the virtual 
cessation corrosion after two months 0.02N 
despite the fact that the initial rate cor- 
rosion was practically the same 0.005N Na,PO, 
and 0.007N Na,SiO, which had linear weight loss- 
time curves, probably consequence the perme- 
able and discontinuous nature the lepidocrocite 
corrosion product. 


Corrosion Solutions Containing Chloride 


solutions where the corrosion was under ca- 
thodic control and the corrosion product was dis- 
continuous and permeable the diffusion dis- 
solved oxygen and the migration anions the 
addition chloride, which should have little 
effect the cathodic reaction, would expected 
little difference the rate and form corro- 
sion. Such appears the case silicate and tri- 
solutions where the steel becomes 
covered with relatively permeable layer lepid- 
ocrocite. The addition 100 ppm makes little 
difference the corrosion rate (Figures and 19). 

The effect the weight loss/time curve adding 
100 ppm 0.02N Na,HPO, shown Figure 
17. The corrosion, instead ceasing after two months 
rate which was small compared with the initial cor- 
rosion rate. The blisters corrosion product spread 
laterally with increasing time, there being little 
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increase the depth attack. Isolated examples 
were observed blisters that actually had burst and 
reformed manner similar those formed 
chloride-free sodium carbonate (Figure 13). The slow 
corrosion after two months considered result 
from the ability the chloride ions migrate 
through the relatively impermeable blisters fer- 
rous phosphate and maintain small, approxi- 
mately constant corrosion current. The divided cell 
experiments indicated, addition, that 
action the anodic areas was stimulated the 
addition chloride and that, even hours, there 
was 270 percent increase the chloride concen- 
tration the anolyte (Table The increase 
local cell action the anodes may explain why the 
inside the blisters only slightly lower 
chloride-containing than chloride-free 
since, while purely anodic action lowers the (due 
the formation accompanying the 
tion local-cell action will tend main- 
tain the constant raise slightly. The 
greater total corrosion with the attendant 
volume the corrosion product may explain the 
lateral spreading blisters solutions disodium 
phosphate containing small concentration 
chloride. 

The initial corrosion 0.02N Na,CO, containing 
100 ppm was general nature and was sim- 
ilar that observed chloride-free sodium carbon- 
ate (Figure 16). the third month, however, small 
very hard nodules composed mixture goethite 
and lepidocrocite (Table II) grew through the orig- 
inal layers goethite (Figure 6). small pit was 
found under each nodule (Figure 7), the depth the 
pits increasing with increasing time exposure 
the solution (Figures and 20). The slow corrosion 
from the third month onward considered 
due the ability the chloride ions migrate 
through the relatively impermeable (to CO,” and 
OH’) layer goethite and maintain small cor- 
rosion current. This supported results from the 
divided cell (Table III) which also indicate that the 
local-cell action the anodes increased with the 
addition chloride and that the chloride concentra- 
tion the anolytes became steadily greater with 
time (Table IV). 

probable that the degree concentration 
chloride ions under conditions natural corrosion 
exceeds the 400 percent achieved after three days 
the divided cell. Unlike the ferrous phosphate cor- 
rosion product, the goethite, the time has aged 
three months, very hard and brittle and per- 
haps not surprising that the slow corrosion from 
the third month onward should manifest 
small nodules breaking through the original crust 
goethite, rather than enlargement the 
original blisters, the case with the softer fer- 
rous phosphate. The small nodules which 
through the now brittle layers goethite 
hard that they are difficult remove with 
but chloride ions can apparently migrate 
them for the pits beneath them 
deeper. Increasing the concentration sodium 
bonate, constant chloride concentration, results 
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decrease the number pits and the mean 
pit depth (Figure 21) probably due the total cor- 
rosion being less higher concentrations carbon- 
ate (Figure 1). 


The Mechanism Growth Blisters 
Corrosion Product 


was observed that blister vivianite formed 
after hours’ exposure disodium phosphate was 
very soft and identical appearance the green 
paste normally found inside blisters formed longer 
exposure the same solution. Since the value 
any liquid entrapped this corrosion product 
lower than that the bulk the solutions, ferrous 
ions leaving the steel this point should able 
appreciable distance away from the surface 
before being precipitated ferrous phosphate. The 
ferrous ions subsequently leaving the steel should, 
therefore, precipitated mainly around the outside 
the blister which should gradually acquire the 
more dense and more impermeable shell found 
the later stages the examination. This picture may 
somewhat over-simplified since local cathodes are 
undoubtedly present inside the corroded areas and 
appreciable proportion the steel destroyed 
the result local-cell action within the attacked 
areas. 


believed that the outer shell blister formed 
ner similar that described above except that the 
formation goethite must necessitate the inter- 
action ferrous ions, hydroxyl ions and oxygen dis- 
solved the solution. This will probably result 
low concentration oxygen being present the 
surface the steel. Since has been shown that 
dissolved oxygen necessary for passivity these 
this factor may explain why the rate 
corrosion 0.02N much greater than 
that either 0.01 Na,HPO,. The accumu- 
lation corrosion product within the blister finally 
ruptures it, thus permitting oxygen and the more 
alkaline liquid from the bulk the solution pene- 
trate into the blister. The ferrous ions subsequently 
leaving the steel will, therefore, precipitated 
nearer the steel surface giving rise new shell 
corrosion product, such within the outer 
shell The mechanism formation the new shell 
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shell If, turn, the shell should become rup- 
tured new shell should form inside it. The reason 
for the formation the layer which probably 
contains high proportion siderite, next the 
metal may follows: The anions carrying the 
current anodic areas will OH’ and CO,’. The 
OH’ react with ferrous ions and oxygen forming 
goethite and hydrogen ions, the latter giving rise 
lower values than the bulk the solution. 
The CO,” are not consumed initially and their con- 
centration the steel surface, where the oxygen con- 
centration should very low, will increase until 
layer siderite formed the steel interface. 
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Statistics—A Useful Tool for the Examination 
Corrosion Data. Charles Lewis, Cook Heat 
Treating Co., Houston. Corrosion, No. 38-42 
(1953) Jan. 

Page 38, column paragraph change the first line 

read: 


Argument confined the situation which 
substituting the word “confined” for the word 
tinued.” 


Page 39, column paragraph fourth line, change 
read: 


lacian curve. Its properties are well known and form 


Page 41, column footnote with double asterisk, 
change read: 


** fold the paper horizontally at eye level and squint down through 
the points with one eye. 


Page 41, column line change read: 


adding about .59 percent iron this could expected. 


changing .52 .59. 


Page 42, column paragraph substitute the follow- 
ing for that portion beginning with the word “aver- 
the line immediately above the equation and 
ending with the words “might pub-” the second 
line beneath the equation: 


average, for the iron-free data 


and 1.645 17.44 mils 
which percent the normal expectancy 


mils penetration per year. Final results might pub- 


(Author’s Note: This value shown the orig- 
inal article Page error. Having dropped 
one reading there are now only four remaining data. 


Thus the denominator should \/4 instead 
The corrected statement given above.) 


Page 42, column for first footnote, substitute the 
following: 


*This is sometimes rounded off at 5/3. 


Corrosion and Related Problems Sea-Water Cool- 
ant and Pipe Systems Ships. Corrosion, 
No. 12, 417-429 (1952) Dec. 

Page 417, for the author line immediately below the 

title substitute the following: 


Correcting the spelling the name Kenworthy. 


ERRATA VOLUME CORROSION JAN. DEC. 1953 


Abstract Section, July issue: 


correct erroneous numbering the Corrosion 
Abstract Section, substitute the following page num- 
bers indicated for those found the lower outer 
margins each page: 


For Number 


103a 


104a 
105a 
106a 
110a 
1180 
120a 


Substitute 
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146a 
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159a 
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ERRATA VOLUME 
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Substitute the following for pertinent parts Febru- 
ary issue, Pages 75-76, transposing two tables. 


Discussion Prange, Phillips Petroleum Co., 
Bartlesville, Okla.: 
commercial hydrofluoric acid alkylation units sili- 
con content the steel apparently does not affect 
the corrosion rate anhydrous hydrofluoric acid. 
Silicon content varies considerably from steel cast- 
ings seamless pipe and seamless pipe pressure 
vessel steel, the latter usually being quite low 


and another layer begins form. Under these cir- 
cumstances the corrosion rate governed largely 
diffusion instead the reaction tendency meas- 
ured short-time corrosion tests. Except com- 
position the steel might influence the adhesion 
the scale, the composition will relatively un- 
important. 


Aluminum Alloys for Offshore Pipe Lines 
Edward Wanderer and Donald Sprowls. 
Corrosion, Vol. No. 227-233 (1952) July. 


Questions Bryant West Bradley, Shell Oil Com- 
pany, Tulsa: 


What are the results any tests conducted de- 
termine the corrosion resistance aluminum pipe 
oil field brines containing H,S, and iron 
sulfide? What types aluminum are the most 
corrosion resistant 

What the tension strength threaded connec- 
tions and how does compare the pipe? 


Remarks Robert Bullock, Interstate Oil Pipe 
Line Company, Shreveport, La.: 


Characteristics aluminum alloy pipe such light 
weight, resistance corrosion and smooth interior 
surface make attractive for oil and gas service, 
especially for offshore, swamp marsh installation. 
Laboratory and field coupon tests are helpful 
selecting the best alloy specimen; but, proving 
material there substitute for actual field ex- 
perience. The Matagorda Bay installation will time 
give this experience. 


Reply Edward Wanderer: 


answer Mr. Bradley’s questions, can state 
that the corrosion aluminum not stimulated 
the presence hydrogen sulfide, carbon dioxide 
particles sulfur oil well brines. matter 
fact, acid gases such hydrogen sulfide and carbon 
dioxide not only are innocuous but many cases 
have inhibiting action. Localized corrosion, how- 
ever, seems promoted brines containing iron 
sulfide particles which settle the surface the 
aluminum. Limited field tests Alclad aluminum 
pipe handling sour crude oils containing such brines 
indicate that the clad product possesses resistance 
perforation that justifies more extensive service 
investigations. 

With regard the strength threaded joints, 
tensile tests have been made aluminum tube with 
threaded and coupled joints. Alloy 61S-T6 was used 
for both the tube and the couplings and threads were 
API round threads, per inch for one group 
samples and American Standard tapered pipe threads 
for the other group. Results were follows: 


silicon. six years operation 


the alkylation units, differences 
corrosion rates the various 
steels are not yet discernible. 
This uniform corrosion quite 
reasonable when the corrosion 
process examined. Scale 
several hundredths inch thick 
forms steel before the layer 
corrosion product starts loosen 


Type Joint 


Threads-Non-Upset 
Couplings 


American Standard 
Tapered Pipe Threads- 
Standard 
Pipe Couplings 


API 5A Standard Round 


Ratio 
Load, Lb. Ultimate Load, Lb. Yield 
Tube Size Plain |Coupled| Percent Plain Percent 
234” Sch. 40 Pipe 74480 | 67570 | 91 | 69430 63730 92 
24%” Sch. 80 Pipe 100530 84430 84 94530 80830 86 
2%” ODx &” W. 
Tube 105430 88500 84 99430 82730 83 
1” Sch. 40 Pipe 23765 11690 
2” Sch. 40 Pipe 50950 23980 
3” Sch. 40 Pipe 104390 48300 
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should noted that the results are based the 
average three tests for the API joints, whereas, the 
average two tests was the basis for the American 
Standard joint test results. The yield loads were de- 
termined 0.2 percent offset 10-inch gage length. 
The actual ultimate and yield strength the tubes 
exceeded the minimum guaranteed properties for 
61S-T6 tube; the ratios minimum guaranteed 
strength actual strength were follows: 


thus appears logical assume that for design 


purposes these ratios could applied the load 
figures the table determine the ultimate and 


Ultimate 
Ratio 
Size Percent 


Sch, 
Sch. 


Yield 
Ratio 
Percent 


yield loads for pipe made material just meeting the 
specification requirements. 

are entirely agreement with Mr. Bullock’s 
remarks. often true corrosion questions, 


necessary wait some time before final story 
can written. 
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of Individuals 


aon 


TESTING 


1. General 
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2. Criteria for Evaluation 
3. Other 
2.On Location Tests 
. General 
. Atmospheric Exposure 
. Service, Evaluation of 
Materials 
. Service, Testing of 
Equipment 
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History Index— The project originating topical 
under which abstracts dealing with corrosion can be classified was 
begun by the NACE Abstract Committee in January, 1947, under the 
chairmanship of Mrs. Lorraine Voigt Peloubet. This index, in the re- 
vision dated August, 1952, is the one used herein for the purpose of 
cross-indexing technical articles published in CORROSION in the year 
1953. 


Description Index—rirst column the tabular index 
contains the titles and authors of technical articles published in 
CORROSION arranged chronologically by year and month (Volume 
and Issue) and the number of the page on which the listed article 
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to which they refer. Each of the eight major columns to the right is 
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Index. Within each of the major columns are numbered columns cor- 


7. Physical Methods 
a. General 
b. Adhesion, permeability, 
thickness and hardness 
tests for coating 
c. Erosion testing 
(1) General 
(2) Abrasion 
(3) Cavitation-Hrosion 
(4) Erosion-Corrosion 
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(1) General 
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7. Other 
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a. General 
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(2) Theory and 
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(3) Other 

b. Compositional changes 

(1) General 

(2) Carburizing 

(3) Dezincification 

(4) Embrittlement 
(a) Hydrogen 
(b) Other 

(not caustic) 

(5) Graphitic corrosion 

(6) Nitriding 

(7) Other 


responding to the sub-topic or secondary subject of the topical index, 
When the subject matter article falls into the topic indicated 
any of the first two index numbers, the sub-topic number is placed in 
the column. Under the alphabetical index of authors, each author’s 
contributions are indexed by year and page number. 


How to Use Index—r. discover the subject matter of a 
known article, first find the article in the left hand column, search 
horizontally to the correct numbered columns, then to column head- 
ings to learn the secondary and primary topical classification num vers; 
then refer to the Abstract Filing Index to learn the topic corresponding 
to the numbers. To search for a topic in an unknown article, first refer 
to the index and note the two numbers corresponding to the ‘opie, 
Refer to the column headings of the table, find the major and minor 
columns corresponding to the number, and trace down vertically until 
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CHARACTERISTIC 


CHARACTERISTIC 
CORROSION PHENOMEN 


CORROSION PHENOMENA 


(Continued) (Continued) 

ce. Cracking 6. Electrochemical Effects 

) intergranular 

c. Differential aeratio 

3. Uniform Attack d. Other 
a. General 
3. Conductivity & 

Films Resistivity 


(1) General 


(2) Theory and 4. Contact Potentials 


5. Electro-motive Force 


mechanism 
(3) Other a, General 
ec. Other b. EMF series 
4. Other c. Redox potential 
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Resistance of Aluminum Alloys to 
Chemically Contaminated At- 
mospheres, with R. H. Wagner 
and R. H. Brown 

Discussion—Resistance of Alumi- 
num Alloys to Chemically Con- 
taminated Atmospheres ....... 


Bloom, F. Kenneth 
Effect of Heat Treatment and Re- 
lated Factors on Straight Chro- 
mium Stainless Steels ........ 
Discussion—Effect of Heat Treat- 
ment and Related Factors on 
Straight Chromium Stainless 
Steels 
Bonner, William 
Discussion—Hydrogen Blistering 
of Steel in Hydrogen Sulfide 
BolutionS 
Also see Skei, T. 
Boylan, James 
See Laque, F. L. 


Bradley, Bryant W. 
Discussion—Aluminum Alloys for 


Offshore Pipe Lines ........... 5 


de S. Brasunas, Anton 
Liquid Metal Corrosion .......... 


Brown, R. H. 
See Binger, W. W. 


Bruhn, R. R. 
See Van Loo, M. 
Bullock, Robert L. 
Discussion—Aluminum for 

Offshore Pipe Lines ..... 
Discussion — Examination of 335 
Miles of Asphalt Mastic Coated 


See Skei, T. 
Burns, Donald L. 

Discussion— Hydrogen Blistering 
of Steel in Hydrogen Sulfide 
Solutions 

Burns, Robert M. 

Response on Receipt of 1953 Willis 

Rodney Whitney Award 


Caldwell, J. A. 

A Laboratory Method for Screen- 
ing Oil Well Corrosion Inhibi- 
tors, with M. L. Lytle ......... 

Bacterial Corrosion of Offshore 
Structures, with M. L. Lytle .. 


Caplan, 
Accelerating Effect of Decreasing 
Temperature on Corrosion by 
Glycol with Cohen. 


Case, L. C. 

Discussion—Laboratory Apparatus 
for Studying Oil Well Sub- 
surface Corrosion Rates and 
Some Results .........+- 


Cataldi, Horace 
Discussion—Resistance of Alumi- 
num Alloys to Chemically Con- 
taminated Atmospheres ....... 


Christie, G. L. 
See Barnard, K. N. 
Cohen, Morris 
Interpretation and Significance of 
Potentials of Metals in Aqueous 
Solutions 
See Caplan, D. 
Colvin, Oliver D. 
Discussion—-Symposium on Con- 
trol of Internal Corrosion of 
Tankers 
Cook, Frank E. 
Discussion—Behavior of Ship- 
bottom Paints Subjected to 
Cathodic Protection—A Prelim- 
{nary Study 


Cooper, Will 
Discussion—Symposium on Con- 
trol of Internal Corrosion of 
Tankers 


Davidson, R. R. 
See Stauffacher, E. R. 
Dean, H. J. 
Discussion—Symposium on Con- 
trol of Internal Corrosion of 
Tankers ........ 
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Denison, Irving A. 
Corrosion of Galvanized Steel in 


Soils, with Melvin 

Corrosion of Low-Alloy Irons and 
Steels in Soils, with Melvin 
53 

Deuber, Carl G. 

The Present Status of Bacterial 
Corrosion Investigations in the 
United States 53 

Discussion—The Present Status 
of Bacterial Corrosion Investi- 
gations in the United States... 53 

Devoluy, R. P. 

Behavior of Shipbottom Paints 
Subjected to Cathodic Protec- 
tion—A Preliminary Study .... 53 

Discussion—Behavior of Ship- 
bottom Paints Subjected to 
Cathodic Protection—A Prelim- 
imary Study 53 

Dietze, Irwin C. 

Report on the Activities of Tech- 
nical Practices Committee 16 on 
Rlectrolysis and Corrosion of 

Dillon, Charles P. 

Discussion—The Corrosion Engi- 

neer Uses Plastics ...........+. 53 
Donovan, L. B. 

Topic of the Month—Flotation 
Painting Gas Holders at 69,000 
Square Feet an Hour (News 
Section) ......... 53 

Dudley, William 

Discussion—Cable System Design 
for Cathodic Protection Recti- 

Duly, S. J. 

Discussion—Symposium on Con- 
trol of Internal Corrosion of 
Tankers OB 

Durose, A. H. 

Discussion—Statistics—A Useful 
Tool for the Examination of 
Corrosion Data 53 

E 
Edwards, W. H. 

Discussion—Studies on Water- 
Dependent Corrosion in Sweet 
Ol Welle 53 

Eilerts, C. Kenneth 

Discussion—Effect of Heat Treat- 
ment and Related Factors on 
Straight Chromium Stainless 

Eisler, Stanley L. 

Radiometric Study of the Adsorp- 
tion Characteristics of Stearic 

Elizer, Lee H. 

Discussio 
tribution of Corrosion ...... 53 

Discussion—Fundamental 
cepts of Electrode Potentials .. 53 

Discussion—Resistance of Alumi- 
num Alloys to Chemically Con- 
taminated Atmospheres ...... 53 

Ellis, O. B. 

Graphical Multiple Correlation of 
Corrosion Data ......ccccccess 53 

Discussion—Graphical Multiple 
Correlation of Corrotion Data. 53 

Elkins, R. L. 

Casing Corrosion in West Texas— 

New MexiCO 53 
Ewing, Scott P. 

Response on Receipt of 1953 Frank 
Newman Speller Award ....... 53 

Cathodic Protection Applied to 
Tank Bottoms, with J. 8. 
Hutchigon 53 

Discussion—Cathodic Protection 
Applied to Tank Bottoms ..... 53 

Discussion—Cable System Design 
for Cathodic Protection Recti- 
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Farr, A. P. 

Evidence of Corrosion Failures in 

Drill Stem Members .......... 
Ffield, Paul 

Discussion—Symposium on Control 
of Internal Corrosion of Tankers 

Flournoy, R. W. 

Topic of the Month—Plastic Pip- 
ing for Electrical Conduit in Cor- 
rosive Atmospheres (News Sec- 
tion, August) 

Fontana, Mars G. 

Discussion—An Investigation of 
Accelerated Oxidation of Heat 
Resistant Metals Due to Vana- 

Also see Beck, F. 

Freeborn, A. G. 

Discussion—Electrical Treatment 

Boiler Feed Waters...... eee 


Godard, Hugh P. 
Discussion—Graphical Multiple 
Correlation of Corrosion Data.. 
Grant, Nicholas J. 
Discussion—An Investigation of 
Accelerated Oxidation of Heat 
Resistant Metals Due to Vana- 
.\lso see Monkman, Forest C...... 
Green, Walter 
Discussion—Symposium on Control 
of Internal Corrosion of Tankers 
Greenblatt, J. H. 
See Barnard, K. N............ ier 
Greenwell, Howard E. 
lhiscussion—The Coupon Tech- 
nique—A Valuable Tool in Cor- 
rosion Testing 
Studies on Water-Dependent Cor- 
rosion in Sweet Oil Wells 
Also see Bilhartz, H. L.... 


Hadley, R. F. 

Discussion—Examination of 335 
Miles of Asphalt Mastic Coated 
Pipe . 

Hastie, C. 

Discussion—Symposium on Con- 
trol of Internal Corrosion of 

Hausman, Robert F. 

Discussion—Corrosion by Aqueous 
Solutions at Elevated Tempera- 
tures and Pressures. 

Hayward, H. N. 

Corrosion Instruments and Meas- 
urements Handbook is Commit- 

Heinemann, Gustave 

Discussion—Kel-F Applications in 

Corrosive Systems 
Henderson, Oliver 

Magnetic Amplifier Controls for 
Rectifier Protecting Under- 
ground Metallic Structures Ca- 

Discussion—Magnetic ‘Amplifier 
Controls for Rectifier Protecting 
Underground Metallic Structures 

Discussion — Magnetic ‘Amplifier 
Controls for Rectifier Protecting 
Underground Metallic Structures 

Higgins, W. F. 

Discussion—The Present Status of 
Bacterial Corrosion Investiga- 
tions in the United States...... 

Hirshfeld, J. F. 

Discussion—Cable Sheath Corro- 

sion and Prevention............ 
Holm, E. G. 

Discussion—The Corrosion Engi- 

neer Uses Plastics..... 
Horton, John Leroy 

Discussion—Graphical Multiple 

Correlation of Corrosion Data . 
Howard, Robert Turner 

Discussion—An Investigation of 
Accelerated Oxidation of Heat 
Resistant Metals Due to Vana- 

Hurley, T. F. 

Electrical Treatment of Boiler 
Feed Waters, with H, Ingleson, 

Huscher, 

All-Plastic Materials of Construc- 

tion for Corrosive Environments 
Hutchison, J. 8. 
See Ewing, Scott P.... 


Imhoff, C. E. 

Identification of Corrosion Prod- 
ucts According to Crystal Struc- 
ture Underway ........ 

Ingleson, H. 
See Hurley, T. 
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Jacklin, C. 
Topic of the Month—Amines for 
Corrosion Prevention in Steam 
Condensate Systems (News Sec- 


Jelen, F. C. 

Discussion—Graphical Multiple 

Correlation of Corrosion Data.. 


Jupp, William B. 
Symposium on Control of Internal 
Corrosion of Tankers, with J. V. 
C. Malcolmson, W. S. Quimby, 
Gwendolyn D. Pingrey, J. C. D. 
Oosterhout and A. B.. Kurz..... 
Discussion—Symposium on Control 
of Internal Corrosion of Tankers 


Kalish, Paul J. 

Laboratory Apparatus for Study- 
ing Oil Well Subsurface Corro- 
sion Rates and Some Results, 
with J. A. Rowe, Jr. and W. F. 
Rogers . 

Kauck, Edward 

Discussion—Corrosion of Metals in 

Fluorine and Hydrofluoric Acid 
Kessler, Kenneth K. 

Organization and Function of 
Technical Practices Committee 
15 on Corrosion Control in the 
Transportation Industry 

Kinney, W. L. 

Discussion— Examination of 335 
Miles of Asphalt Mastic Coated 
Pipe . 

Koester, H. F. 

A Method of Determining the Re- 
sistance of Insulating Joints and 

Kuhn, L. B. 

Discussion—All- Plastic Materials 
of Construction for Corrosive 
Environments . 

Kulman, Frank E. 

Microbiological Corrosion of Buried 

Steel Pipe 
Kurz, A. B. 

See Jupp, William B............. 

Discussion—Symposium on Con- 
trol of Internal Corrosion of 

Knowlton, Kenneth F. 

Discussion—The Corrosion of Do- 
mestic Galvanized Hot Water 
Storage Tanks 


Laiderman, D. D. 
Lamb, Carl J. 

Discussio 

of Internal Corrosion of Tankers 
LaQue, F. L. 

Effect of Composition of Steel on 
the Performance of Organic 
Coatings in Atmospheric Expo- 
sure, with James A. Boylan.... 

Discussion—Symposium on Control 


of Internal Corrosion of Tankers 5 


Larrabee, C. P. 

Corrosion Resistance of High- 
Strength, Low-Alloy Steels as 
Influenced by Composition and 

Laster, Gaines 

Topic of the Month—Portable 
Burner Cleans Exterior of Pipe 
Contaminated with Paraffin 
(News Section, September) ... 

Lee, Robert P. 

Discussion—Kel-F Applications in 

Corrosive Systems ............ 
Lewis, Charles F. J 

Statistics—A Useful Tool for the 
Examination of Corrosion Data 

Discussion—Effect of Heat Treat- 
ment and Related Factors on 
Straight Chromium Stainless 

Errata: Statistics—A ‘Useful Tool 
for the Examination of Corrosion 
Date . «sce 

Discussion —Statistics—_A Useful 
Tool for the Examination of Cor- 

Liebhafsky, H. A. 

Radiography as an Aid in Corro- 

sion Studies, with A. E. Newkirk 
Loyd, Clyde C. 

Cathodic Protection of Underriver 

— Lines, with John R. Whit- 


L. 
See Caidwell, J. A..... 
See Caldwell, J. A. 


Malcolmson, J. V. C. 
Discussion—Symposium on Control 
of Internal Corrosion of Tankers 
Also see Jupp, William B. 
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Marsh, G. A. 

Discussion—Corrosion of Metals in 

Fluorine and Hydrofluorie Acid 
May, Thomas P. 

Discussion—Symposium on Control 

of Internal Corrosion of Tankers 
Miltner, Donald E. 

Examination of 335 Miles of As- 
phalt Mastic Coated Pipe...... 

Discussion—-Examination of 335 
Miles of Asphalt Mastic Coated 
Pipe . 

Monkman, Forest C. 

An Investigation of Accelerated 
Oxidation of Heat Resistant 
Metals Due to Vanadium, with 
Nicholas J. Grant........ ‘ 

Discussion—An Investigation of 
Accelerated Oxidation of Heat 
Resistant Metals Due to Vana- 
dium. 

Moore, R. W. 

Discussion—Symposium on Control 

of Internal Corrosion of Tankers 
Moore, Stanley C. 

Drill Stem Corrosion in West 

Morrell, Robert W. 

Discussion—Symposium on Control 

of Internal Corrosion of Tankers 
Mosher, L. M. 

Topic of the Month—Scale vs Bare 
Steel Potential Differences May 
Explain Unusual Tank Vessel 
Corrosion (News Section, May) 

McCutchen, C. W. 

Discussion—Kel-F Applications in 

Corrosive Systems 
McFarland, R. 

Topic of the Month—Phenolic- 
Butadiene -Acrylonitrile Poly- 
mers for Pipe and Pipe Fittings 


(News Section, April).......... 
McIntyre, G. H. 
Discussion—Corrosion of Metals in 


Fluorine and Hydrofluorie Acid. 


Nathan, Charles C. 
Discussion—Laboratory Apparatus 
for Studying Oil Well Subsur- 
face Corrosion Rates and Some 
Results . 
Studies on the Inhibition by 
Amines of the Corrosion of Iron 
By Solutions of High Acidity... 
Newell, I. Laird 
The Corrosion of Domestic Galva- 
nized Hot Water Storage Tanks 
Newkirk, A. E. 


See Liebhafsky, H. A............-- 
Nock, J. A., Jr. 


Oosterhout, J. C. D. 
See Jupp, William B............. 
Osborn, Oliver 
Discussion—Behavior of Shipbot- 
tom Paints Subjected to Cathodic 
Protection — A Preliminary 
Study . 
Discussion—Evidence of Corrosion 
Failures in Drill Stem Members 


Discussion—Drill Stem Corrosion 


im West 
Oxford, William F., Jr. 
Discussion—Laboratory Apparatus 
for Studying Oil Well Subsur- 
face Corrosion Rates and Some 


Parker, Herbert F. 

Discussion—Symposium on Control 
of Internal Corrosion of Tankers 

Patzelt, Harold 

A Laboratory Method for the 
Study of Steam Condensate Cor- 
rosion Inhibitors 

Pierce, Robert R. 
Discussion—Corrosion of Metals in 
Fluorine and Hydrofluoric Acid 
Pingrey, Gwendolyn D. 
See Jupp, William B............. 
Piontelli, R. 

Electrochemical Behavior of Met- 
als as a Basis for the Study of 
Corrosion 

Prange, F. A. 

Designing for Corrosive Services. . 

Discussion—Corrosion of Metals in 
Fluorine and Hydrofluoric Acid 

Pratt, Ward E. 

Discussion—Corrosion of Metals in 

Fluorine and Hydrofluoric Adic 


Pryor, M. J. 
Corrosion of Steel in Dilute Solu- 
tions of Sodium Salts of Weak 
Acids. 
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Quimby, W. S. 
See Jupp, William B............-- 


Rayner, R. L. 
Discussion—Effects of Polarization 
on Telephone Cable Buried 
Through a Salt Bed...... eevee 
Reichard, Edmund C. 
Discussion—Behavior of Shipbot- 
tom Paints Subjected to Ca- 
thodic Protection—A Prelimi- 
Reinitz, B. B. 
Cable Sheath Corrosion and Pre- 
vention, ....... 
Rice, E. L. 
Discussion—Kel-F Applications in 
Corrosive Systems ............ ° 
Richards, John T. 
Corrosion Resistance of Beryllium 
Copper—A Survey ...... 
Riegel, Garland M. 
Discussion—Kel-F Applications in 
Corrosive Systems ............ 
Roeske, John F. 


of Internal Corrosion of Tankers 
Rogers, W. F 

Discussion—Laboratory Apparatus 
for Studying Oil Well Subsur- 
face Corrosion Rates and Some 
Results . 

Also see Kalish, Paul J........... 

Roll, Kempton H. 
Discussion—Corrosion of Metals in 
Fluorine and Hydrofluoric Acid 
Romanoff, Melvin 
See Denison, Irving A......... er 
See Denison, Irving A............ 
Rosselle, D. T. 

Topic of the Month—Cooperative 
Corrosion Protection Benefits 
Miami Utilities (News Section, 

Rowe, J. A. Jr. 

Discussion—Laboratory Apparatus 
for Studying Oil Well Subsurface 
Corrosion Rates and Some 


Also see Kalish, Paul J........... 
Rubin, L. C. 
Kel-F. Applications in Corrosive 
Systems, with W. O. Teeters... 
Discussion—Kel-F Applications in 
Corrosive Systems ............. 
Discussion—Kel-F Applications in 


Corrosive Systems 
Ruddock, William M. 
Discussion—All- Plastic Materials 
of Construction for Corrosive 
Environments .......... 


Scheil, M. A. 

Report of the Activities of Tech- 
nical Practices Committee 7— 
Materials for Use at High Tem- 

> Notes on the 
Oxidation Resistance of Boron- 
Containing Chromium -Nickel- 
Cobalt-Irion Alloys 

Schmidt, H. W. 

Technical Practices Committee 5 
—Corrosion Problems Involved 
in the Processing of Chemicals. 

Schmoker, R. F. 

Discussion Examination of 335 

Miles of Asphalt Mastic Coated 


Hans 
Topic of the Month—Visual Iden- 
tification of Line Pipe (News 
Octoher) 
Schwab, C. M. 
Discussion—The Coupon Tech- 
nique—A Valuable Tool in Cor- 
rosion Testing 


Seymour, R. B. 
Plastic Materials of Construction. 
Discussion—Plastic Materials of 
Construction 
References on Plastics. for the 
Corrosion Engineer ............ 
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Sheard, H. G. 
Discussion—Magnetic Amplifier 
Controls for Rectifier Protecting 
Underground Metallic Struc- 
tures Cathodically ... 
Sheppard, Lyle R. 
Discussion — Examination of 335 
Miles of Asphalt Mastic Coated 


Hydrogen Blistering of Steel in 
Hydrogen Sulfide Solutions, with 
A. Wachter, W. A. Bonner and 
H. D. Burnham 
Discussion—Hydrogen Blistering 
of Steel in Hydrogen Sulfide So- 
. 
Skinner, E. N. 


Oxidation Resistance of Boron- 
Containing Chromium - Nickel - 
Cobalt-Iron Alloys .. 
Slunder, Charles J. 
Discussion—An Investigation of 
Accelerated Oxidation of Heat 
Resistant Metals Due to Vana- 
dium 
Sparkes, W. J. 
See Hurley, T. 
Spraul, J. Robert 
Organization and Activities of 
Technical Practices Subcommit- 
tee 15A on Corrosion Control in 
Railroad Tank Cars............ 
Sprowls, D. O. 
Stauffacher, E. R. 
Field Tests of Exterior Coating for 
a Pipe Line Conveying Fuel Oil 
Heated to 200 Degrees F, with 
R. BR. Davidson. 
Sudbury, J. D. 
Discussion—Laboratory Apparatus 
for Studying Oil Well Subsur- 
face Corrosion Rates and Some 


Sudrabin, 

Discussion—Behavior of Shipbot- 
tom Paints Subjected to Ca- 
thodic Protection—A Prelimi- 

Discussion—Cathodic Protection 
and High Resistivity Soil...... 53 

Teeters, W. O. 

Discussion—Kel-F Applications in 
Corromive Byetemse 5 

Kel-F Applications in Corrosive 
Systems 

Treseder, Richard 

Discussions—Effect of Heat Treat- 
ment and Related Factors on 
Straight Chromium Stainless 

Tunderman, Werner 0. 

Discussion—Corrosion by Aqueous 
Solutions at Elevated Tempera- 
tures and Pressures............ 53 


Uhlig, H. H. 
Dis 
tribution of Corrosion......... 


Vanderpool, Howard 
Topic of the Month—Metallizing 
as an Aid to Chemical Manufac- 
turers (News Section, December) 
Discussion—An Investigation of 
Accelerated Oxidation of Heat 
Resistant Metals Due to Vana- 
dium 
Van Loo, M. 
Filiform Corrosion, with D. D. 
Laiderman and R. R. Bruhn... 
Van Nouhuys, H. C. 
Discussion—Examination of 335 
Miles of Asphalt Mastic Coated 
Pipe... 
Cathodic Protection and High Re- 
Discussion — Cathodic Protection 
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Wachter, A. 
Wade, O. W. 

Discussion— Examination of 335 
Miles of Asphalt Mastic Coated 

Wagner, R. H. 
See also Binger, W. W........... 53 
Wahiquist, H. W. 

Topic of the Month—Some Corro- 
sion Hazards From DC Welding 
Currents (News Section, Novem- 

Wainwright, Ray M. 

Economic Aspects of Cathodic 

Cable System Design. for ‘Cathodic 
Protection Rectifiers .......... 53 

Discussion—Cable System Design 
che Cathodic Protection Recti- 

Waldrip, E. 

Discussion—Plastic Materials of 

Wallace, 
Discussion—Graphical Multiple 
Correlation of Corrosion Data.. 53 
Watkins, F. M. 
Walton, C. J. 

Resistance of Aluminum Alloys to 
Weathering, with D. O. Sprowls 
end J. A, MOCK 

Wanderer, Edward T. 

Topic of the Month—Aluminum 
Coiled Tube (News Section, Feb- 

Discussion—Aluminum Alloys for 
Offshore Pipe Lines............ 53 

Weis, John W. 

Discussion—Corrosion by Aqueous 
Solutions at Elevated Tempera- 
tures and Pressures.......... - 53 

Weisert, E. D. 

Discussion—Some Notes on the 
Oxidation Resistance of Boron- 
Containing Chromium-Nickel- 
Cobalt-Iron Alloys ............ 53 

Also seo Binder, W. 53 

Werner, Daniel R. 

Effects of Polarization on Tele- 
phone Cable Buried Through a 

Discussion—-Magnetic Amplifier 
Controls for Rectifier Protecting 
Underground Metallic Structures 
Cathodically ....... 

Discussion—Effects of Polarization 
on Telephone Cable Buried 
Fhreugh a Galt Bed: 53 

Wheelock, C. D. 

Discussion—Symposium on Con- 
trol of Internal Corrosion of 

Whitaker, G. C. 

Discussion—Corrosion of Metals in 

Fluorine and Hydrofluoric Acid. 53 
Whitney, Frank L., Jr. 

The Corrosion Engineer Uses Plas- 

Discussion— The Corrosion Engi- 
neer Uses Plastics 53 

Whitney, John R. 
See Loyd, Clyde C. 53 
Wiley, N. C. 
Discussion—Symposium on Control 
of Internal Corrosion of Tankers 53 
Wilkinson, R. 
Wise, R. S. 

List of Corrosion Inhibitors Com- 
piled—-A Report by Technical 
Practices Committee 9, with F. 

Wright, Lewis 8S. 

Discussion—Hydrogen Blistering 
of Steel in Hydrogen Sulfide So- 

Wright, T. E. 

Discussion—Statistics—A Useful 
Tool for the Examination of Cor- 

Zapffe, Carl A. 

Corrosion- Fatigue Failure of a 

Marine Propeller Shaft........ 53 
Zastrow, Orville W. 

Discussion — Cathodic Protection 
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CONTACT sulfuric acid 

plant one the most basic 
the chemical industry. The con- 
tact process usually involves the 
use vanadium type catalyst 
convert hot SO, and SO, 
the main, this equipment pro- 
tected against corrosion brick, 
but certain areas not lend them- 
selves this type lining. 
these latter points, exposed steel 
rusts and this rust the form 
scale finds its way into the catalyst 
bed. Products corrosion the 
catalyst impede passage the 
gases, resulting considerable 
downtime result the need 
for frequent cleaning and changing 
the vanadium compound. 

Some five years ago attempt 
was made solve this problem 
the use metallizing system. was found that 
approximately .010-inch sprayed aluminum plus 
two coats silicone-aluminum paint would ma- 
terially reduce corrosion. Over 90% effectiveness 

The metallizing system used essentially this: 

Blast the area sprayed with angular iron 
shot which will provide clean, rough surface 
for the application sprayed metal. 

Apply approximately mild steel 
this freshly blasted surface. 

.010-inch aluminum 99.0 percent 
purity silicate aluminum containing 4.5 per- 
cent percent silicate. 

Apply two coats organic coating consist- 
ing silicone resin base aluminum pigmented 
paint. The first coat thinned down form 
very wet coat will penetrate the porous sur- 
face the sprayed aluminum. 

The above should accomplished accordance 

with the American Welding Society’s Recommended 
Procedures for Metallizing. 


Major designers contact sulfuric acid plants now 
have made this treatment standard areas ex- 
posed steel where rust can come contact with the 


— 


‘Secretary. Metco System Contractors, 38-14 30th St., Long Island 
City 1, N. Y. 


the 


HOWARD VANDERPOOL* 


Metallizing Aid Chemical Manufacturers 


— 


Figure contact sulfuric acid plant typical the equipment described was designed and 
built Chemico (Chemical Construction Company). 


catalyst such the converters, heat exchangers 
and ducting. 

Metallizing systems involving sprayed aluminum 
have been used major steel companies, oil com- 
panies and others over years. The applications 
have been primarily corrosive environments 
conjunction with elevated temperatures, tempera- 
tures that would burn off organic coatings. Smoke 
stacks, exhaust manifolds, aircraft engine cylinders 
and mufflers have been undergoing this treatment. 

Recent development silicone coating materials 
has brought about the use composite systems. 
has reduced the over-all cost metallizing without 
reducing the life expectancy. Thinner coatings 
sprayed metal can used these resins are applied 
after-coat. Also possible obtain longer 
and more intensive protection with the same thick- 
nesses aluminum these coatings are used. 

The writer knows organic material which 
will withstand these conditions corrosion plus 
high temperatures when used paint alone. When 
used conjunction with metallizing, the function 
the organic only seal and become imbedded 
the surface irregularities the already stable alu- 
minum coating. Even the silicone vehicle eventually 
eventually deteriorates, the aluminum pigment re- 
mains the surface the metallizing. 
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HOT CAUSTIC DIP removes all cutting oil and grease. 
Pipe then rinsed clear, hot water and dried warm- 
ing room. Throughout Hill, Hubbell process, pipe kept 
80-90° prevent moisture condensation. 


ROTO GRIT BLAST removes all mill scale and rust, 

cleans pipe bare, bright metal, provides 
hold coatings positive bond. Priming coat applied 
after Roto Grit Blast. 


SECRET Hill, Hubbell superiority applying enamel ELECTRONIC holiday detectors inspect every length 
multiple coats instead one thick coat—pipe pro- pipe before leaves Hill, Hubbell plant—further insur- SOME 
tection insurance that pays off the field. Then pipe ance that coatings have dielectric strength resist elec- cess 
tightly wrapped under even tension special machines. trochemical corrosion underground. 


Meyer, 
tion; 


THREE HILL, HUBBELL PLANTS SERVE YOU: 


GIRARD, OHIO LORAIN, OHIO HAMMOND, IND. 
the Youngstown Chicago Switching Zone 
Switching Zone (in transit privileges) LaQue, 
maste 
q 
Pioneer 
Protection 
rom 
Qua Coulsor 
tende 


Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 


2 CORROSION—NATIONAL ASSOCIATION OF CORROSION ENGINEERS Vol. 9 


SOME THOSE RESPONSIBLE for the suc- 
cess the joint Northeast Region-Southern 
New England Section meeting New Haven 
October are: (left right) Frederick 
Meyer, chairman, Southern New England Sec- 
tion; William Robertson, speaker, Yale Uni- 
Raymond Hoxeng, speaker, United 
States Steel Corp.; Harry Copson, speaker, 
Nickel Co., Inc.; Maurice 
Presley, technical program chairman; Frank 
International Nickel Co., Inc., toast- 
master; George Best, chairman, Northeast 
Region, and Donovan, director, North- 

east Region. 


COULSON 


Coulson, who retired August 
from the Gasoline Dept., Sinclair Oil 
Gas Co., Tulsa, died October Mr. 
Coulson had been operations superin- 
tendent. was corporate representa- 
his company NACE. 


Canadian Section Being Organized Now 


PART THE TECHNICAL SESSION AUDIENCE, joint Northeast Region-Southern New England 
Section meeting New Haven, Conn., October 


Joint Northeast Region-New England 
Section Meeting Held New Haven 


joint fall meeting North 
Region and Southern New England 
Section was held October New 
Haven, Conn, with 112 registered. Seven 
sections besides the host section were 
represented, including one person from 
Canada. There were three from non- 
designated areas. 

The program included technical ses- 
sion, ladies’ afternoon visit historic 
New Haven and Yale; fellowship hour 
and dinner. Sessions were held the 
Taft Hotel. 

The technical program was opened 
Brass Company, Southern New England 
Section’s vice-chairman, who introduced 
Frederick Meyer, Southern New 
England Telephone Co., chairman 
the section. Mr. Meyer made short 
speech welcome then introduced 
Maurice Presley, Scovill Manufactur- 
ing Co., technical program chairman. 
Mr. Presley introduced each the tech- 
nical speakers. 


Technical Program Given 

The technical program was follows: 

Hoxeng, United States Steel Co., Pitts- 
burgh. 
The Role Corrosion the Crack- 
ing Metals, Copson, The In- 
Nickel Co., Inc., Bayonne, 
(Continued Page 


Acting Chairman 
Named for New 
Section Montreal 


The fifth section the rapidly ex- 
panding Canadian Region the Na- 
tional Association Corrosion Engi- 
neers now being organized. 
Burbidge, Montreal has been named 
acting chairman the new section 
work toward organization meeting. 

Other sections organized Canada 
less than year are Hamilton- 
Niagara, Toronto and Vancouver. 
process organization besides the 
Montreal Section the Edmonton Sec- 
tion, with Hewes, Canadian Pro- 
tective Coating, Edmonton 
interim chairman. 


Round Table 
Held Pittsburgh 


Pittsburgh Section’s “Salesmen’s 
Round Table” held the night No- 
vember Mellen Institute was at- 
tended 65. The meeting, presided over 
coatings companies selected secret 
ballot resulted lively discussions 
coatings and coating problems. Wallace 
Cathcart, chairman the program 
committee acted moderator. “Some 
punches were thrown but nobody was 
participant reported. The 
question the best coatings?” 
was not, course, answered. 

Those the panel were Charles 
Dey, Koppers Company; Wm. Mor- 
row, Amercoat Corp.; Harry Pinker- 
ton, Saran Lined Pipe Company; 
ton Phelps, Specialty Coatings Co.; 
Oliver McClintock, Pittsburgh Plate 
Glass Company; John Royston, 
Royston Laboratories, Inc.; Mum- 
ford, Rust Oleum Corp.; Shideler, 
Pittsburgh Coke Chemical Company. 

The meeting opened with showing 
sound and color motion picture 
the coal mining industry produced 
the Bituminous Coal Institute, presented 
through courtesy Pittsburgh Consoli- 
dated Coal Company. 

buffet supper enjoyed was 
provided the entertainment commit- 
tee, Royston, chairman. 

Frank Whitney, Monsanto 
Chemical Company, St. Louis was the 
scheduled technical speaker the De- 
cember meeting Mellon Institute. 
His topic was Histories Cor- 
rosion.” 

Pittsburgh Section meets first Thurs- 
days monthly through May 1954. 
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Hydrogen Sulfide Cracking Steel, 
Robertson, Yale University, New 
Haven, Conn. 

The tour the Yale campus arranged 
for the ladies Mrs. Bartman, Jr., 
wife member the section’s gov- 
erning board, consumed most the 
afternoon while the technical program 
was underway. 

When the ladies returned the regis- 
trants enjoyed fellowship hour renew- 
ing old acquaintances and making new 
ones. 

Talk Submarines 

LaQue, The International Nickel 
Co., New York, past-president 
NACE, was toastmaster during dinner, 
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which was served 102 members and 
guests. George Best, Mutual Chem- 
ical Company America, Baltimore, 
chairman Northeast Region’s board 
trustees, presented the charter 
organization Southern New England 
Section Frederick Meyer, chair- 
man. Mr. Meyer, clocked Mr. La- 
Que’s stop watch minutes, sec- 
onds, spoke the origin and progress 
the section and expounded its 
probable future. 

Wilhelm Baum, General Dynamics 
Corp., speaker the evening discussed 
humorously and interestingly sub- 
marines, dealing with construction 
equipment and operation, including cor- 
rosion control measures. 

The session ended 9:10 after 
the toastmaster acknowledged the con- 
tributions industrial establishments, 


LEAD... Why and Where you should use 


Lead was probably the first corrosion-resistant construction material. 


The ancient Romans were among the first recognize its value and 
they used the extensive water systems which were part 


their civilization. 


Today, lead widely used acid manufacture and the produc- 


tion other chemicals; pickling, plating and anodizing; and 
the control air pollution and waste recovery. 


the chemical, textile, petroleum and metallurgical industries 
lead can used safely many instances where reliable control 
strongly corrosive materials imperative. dependable under 
many pressures, concentrations and temperatures ideal for handling 


sulphuric, sulphurous and chromic acids. 


For further information the use lead your corrosive-handling 


system, write Federated’s Corrosion Advisory Service. 


For ASARCO lead products pipe, sheet, valves, fittings, etc. 
see Federated first. Available through any Federated’s sales 


offices across the country. 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 


Canada: Federated Metals Canada, Ltd., Toronto, Montreal 


Aluminum and Magnesium, Babbitts, Brasses and Bronzes, Anodes, 
Die Casting Metals, Lead and Lead Products, Solders, Type Metals 


Vol. 


speakers and visitors the success 
the program. 
Distribution the registrants was 
follows: 
Southern New England 


Greater Boston Section..... 
Metropolitan New York 

Philadelphia Section ........ 
Baltimore Section ..... 
Pittsburgh Section ......... 
Western New York Section.. 


Representatives various echelons 
the association addition those 
already mentioned were follows: 
Northeast Region, board trustees, 
Donovan, member the board 
directors; Roll, regional vice- 
chairman, From the Greater Boston 
Section: John Swift, chairman; 
Dwight Bird, From 
Metropolitan New York Section: 
Hull, Jr., chairman; Bermann, vice- 
chairman. Pittsburgh and Western New 
York Sections sent governing board 
representatives. 

Among others whom success 
the event was attributed Chairman 
Meyer was Brophy, section 
secretary-treasurer. 


Resumes Talks Given 
Meeting New Haven 


Following are brief resumes talks 
given the Northeast Region-Southern 
New England Section joint meeting Oc- 
tober New Haven: 


The Fundamentals Corrosion, 
Hoxeng, United States Steel Corp., 
Pittsburgh, Pa. 

This was educational talk. Dr. Hox- 

eng first defined corrosion, gave exam- 

ples anodic and cathodic reactions 
and mentioned measures the spon- 
taneity these reactions. The effect 
the concentration positive ions the 
environment was described and com- 
pared with the effect the magnitude 
the current flowing between the elec- 
trodes. The influence overvoltage and 
the the electrolyte were outlined. 

Cathodic depolarization was discussed. 
Changes the overall corrosion rate 

and the intensity corrosion result 
from changes anodic cathodic 
polarization and changes anode 
cathode areas were covered. exam- 
ination these relations emphasizes the 
conclusion that shift the potential 
corroding electrode not suffi- 
cient basis for any prediction concern- 
ing the ensuing corrosion rate inten- 
sity. 

seeking combat corrosive con- 
dition, four approaches are open the 
corrosion These are: (1) Choice 
metal. (2) Electrical resistivity: the 
anode and cathode liquid-solid inter- 
faces, (3) Polarization anode cath- 
ode. (4) Cathodic polarization fron: 
external source. 


The Role Corrosion the Cracking 
national Nickel Co., Bayoune, 

The talk comprised review 

knowledge this type failure. 

rosion itself will not cause 
crack; the accelerating effect stress 
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December, 1953 


Philadelphia Section 
Have Annual Christmas 


Party, Technical Session 


years past, Philadelphia Sec- 
tion will make its December meeting 
combination Christmas Party and 
technical session. Elaborate plans have 
been made for the occasion according 
section officers. The annual program 
has attracted record attend- 
ance. 


Technical speaker will Holm- 
berg, chief metallurgist, Alloy Steel 
Products Co., Linden, His sub- 
ject will “Design Considerations for 
Corrosion Resistant Valves.” will 
discuss alloys commonly used and the 
corrosion resistant effects minor 
changes alloy composition. Selective 
forms field corrosion tests and vari- 
ous types corrosion will described. 
Standards valve construction together 
with reasons for specific design features 
will explained. 


Resumes Talks— 
(Continued From Page 


necessary. the other hand stress does 
not usually accelerate uniform corrosion. 
Under certain conditions the 
gether may cause rapid localized failure 
the form cracking. 

Corrosion may localized, 
water line attack and cause notches 
grooves that weaken the metal and 
hasten mechanical failure. Grain bound- 
ary corrosion may also penetrate deeply 
with the same result, but these are not 
considered stress-corrosion crack- 
ing. High surface tensile stresses acting 
simultaneously with specific corrodents 
may cause cracking, even though corro- 
sion would not have been localized 
the absence stress, nor the total cor- 
rosion great. 

Dr. Copson discussed the caustic em- 
brittlement boiler steel, the season 
cracking brass moist ammoniacal 
atmosphere, the failure nickel alloys 
fluosilicic acid and the cracking 
stainless steels hot acid chlorides. 
This last was differentiated from the in- 
tergranular corrosion sensitized stain- 
less steel. The sources and natures 
stresses were described, Corrodents tend 
specific; usually any metal group 
will stress-corrosion crack only few 
environments, which may entirely in- 
nocuous other metals. 

Several theories have been advanced 
cracking. 
They include the electro-chemical theory, 
the film theory, the strain-accelerated 
decomposition theory and the mechan- 
ical theory. 

Stress-corrosion cracking may 
avoided minimizing either the stress 
the corrosion suitable means. 

Corrosion-fatigue differs from stress- 
corrosion cracking that the stress 
cyclic. The difference profound and 
class failures that bear 
resemblance those resulting from 
cracking. 


Hydrogen Sulfide Cracking Steel, 
Robertson, Yale University, 
New Haven, Conn. 

This was progress report work 
specific corrosion problem, that 


NACE NEWS 


currently critical one the oil in- 
dustry. For those the audience who 
were unconcerned with oil-well corro- 
sion, the talk was valuable exam- 
ple the methods which major 
corrosion problem could attacked 
the laboratory relatively simple ex- 
perimentation combined with good rea- 
soning. 

The problem resulted from the failure 
steel casings oil wells containing 
appreciable quantities hydrogen sul- 
fide. The failures are cracking the 
steel and result enormous losses that 
may include not only the individual well 
involved but the whole formation. 

The first objective was discover 
whether failure was stress-corrosion 
cracking hydrogen embrittlement. 
simple bend test was used reveal 


FOR CORROSION 


You don’t need special- 
ist recognize Corrosion. 
But you need one 
treat successfully. The 
skill required achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years 
practical application. 


losses ductility. was found that 
when ductility was plotted against the 
square root the time exposure 
hydrogen sulfide, that the plot was the 
reciprocal that obtained using the 
volume hydrogen absorbed. Further 
was proved that ductility embrit- 
tled specimens could recovered 
boiling water. Thus was concluded 
that cracking was due hydrogen em- 
brittlement. 

austenitic steel was found that 
would crack, nor would any metal 
slowly cooled the ferrite region crack, 
but any steel quenched from above the 
critical temperature could made 
crack. was tentatively concluded that 
cracking occurred along old austenitic 
grain boundaries. Impurities appeared 
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Recognition that fact one reason more and more people are turning 
E.R.P. for assistance corrosion problems one reason that thousands 
buried submerged steel structures all types have been completely protected 
against corrosion E.R.P. engineers. Corrosion specialists for over years, 
these men are highly trained and well equipped help you with your corrosion 


problem. Write for full information today. 


ELECTRO RUST-PROOFING CORP. J.) 


JERSEY 
REPRESENTED PRINCIPAL CITIES THE UNITED STATES 


NEW 


DESIGN 


MAINTENANCE 
INSTALLATION 
EQUIPMENT 
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Panel Session Draws 
Philadelphia, Oct. 


Specific answers questions 
wide range subjects sustained the 
designation applied mem- 
bers panel leading discussions 
Philadelphia Section’s October meet- 
ing. Dinner and business meeting 
the Poor Richard Club, Philadelphia 
were attended members and 
guests. Robert Pierce, Pennsylvania 
Salt Manufacturing Co. was moderator 
the discussion. 


Panel members and their topics were: 
Cathodic protection, Miller, 
Ebasco Services, Inc., New York; 
Nemours Co., Inc.; Protective 
coatings, Kenneth Tator, Kenneth Tator 
Associates, Coraopolis, Pa., and 
Cogshall, Pennsylvania Salt Manufac- 
turing Co.; General corrosion, 
Burton, Allied Chemical and Dye Corp. 

Typical questions and answers ranged 
from inquiries concerning the use 
cathodic protection prevent pitting 
Type 304 stainless steel tanks storing 
neutral sodium chloride solutions ap- 
plications for ceramic coated aluminum 
for corrosion resistance. 


Barrows Reelected 


Barrows Barrows Porcelain 
Enamel Co., Cincinnati 
president the Porcelain Enamel Insti- 
tute the institute’s September 30- 
October meeting White Sulphur 
Springs, Va. 


Halbig Talks Stainless 
Steels Boston Meeting 


Thirty-one members and guests 
the Greater Boston Section heard John 
Halbig, Corrosion Engineer, Armco 
Steel Corporation, Middletown, Ohio 
speak “Performance Stainless 
Steels Corrosive Environments” 
the October meeting the section. 

innovation this meeting, well 
received members and guests was 
the presentation coffee speaker 
addition technical speaker. Irvin 
Gould, Gould Sales Promotions, Boston, 
public relations expert specializing 
the field practical politics, presented 
most interesting and enlightening com- 
mentary promotional activity po- 
litical campaigns. 

The next meeting scheduled the 
Greater Boston Section will held 
Dow Chemical Company, Midland Mich- 
igan will speak “The Use Inhibi- 
tors Water Treatment.” 


Boston Section Schedule 


Scheduled meetings Greater Boston 
Section are follows: 

December 2—Corrosion Inhibitors 
Used for Treating Water, Alquist, 
Dow Chemical Company, Midland. 

February 3—Protective Coatings, Lou 
Inc., Del. 

May 5—Cathodic protection, speaker 
named. 

All meetings are scheduled for Hotel 
Beaconsfield, Boston. 


RESIMENT 


FURANE RESIN CEMENT FOR CORROSION RESISTANCE 


CORROSION 
Acids, Alkalies, Solvents 


PERFECTLY 


Summer Winter 


WITHSTANDS HEAT= 


Highly efficient mortar for corrosion-resistant masonry, 
Resiment low porosity and high compressive and 
tensile strength. supplied the form powder and 
liquid, proper combinations, for mixing time use. 
Sets quickly internal chemical reaction. 


Write for Folder and Prices 


DELRAC CORPORATION 


136 Mill St. Watertown, 


New 1954 Officers 
Are Nominated for 


New York Section 


Nominations for officers the Metro- 
politan New York Section were sub- 
mitted the nominating committee 
the October meeting the 
Morton Bermann, Brooklyn Union Gas 
Co., Brooklyn, was nominated for 
chairman; Ronald Lucke, Esso 
Standard Oil Co., Bayway Refinery, Lin- 
den, was nominated for secretary- 
treasurer and Fabian LeFebvre, Eleciro 
Rust-Proofing Corp., Newark, was 
nominated for vice-chairman. 

Sidney Sussman, Water Service Lab- 
oratories, New York, Y., delivered 
technical talk the treatment 
water for the prevention corrosion 
air conditioning systems. The use in- 
hibitors such chromates, phosphates 
together with the selection the proper 
metals for the equipment were discussed 
the illustrated talk. 


Howard Vanderpool, Metallizing En- 
gineering Co., Long Island City, 
showed sound film color entitled 
“Metallizing Applications.” The film de- 
scribed the metallizing process and 
showed the wide range practical ap- 
plications building worn dam- 
aged machine parts and the spraying 
new parts prevent corrosive attack. 
The section meeting was held the 
Chemists’ Club. 


Recent Developments 
Cathodic Protection 


Topic Baltimore 


Some the more recent develop- 
ments the application cathodic pro- 
tection was the scheduled subject the 
technical program for the December 
meeting Baltimore Section, accord- 
ing Allen Alexander, Naval Re- 
search Laboratory and vice-chairman 
the section. There was November 
meeting scheduled. 

the October meeting, Howard 
Vanderpol the Metallizing Engineer- 
ing Co. showed interesting movie 
metallizing with special emphasis ap- 
plication corrosion problems. Metal- 
lizing used both replace lost metal 
and prevent the loss metal, the 
speaker said. Applications were shown 
the marine, brewing, chemical, rail- 
road, electronics, gas and electric 
industries. 


New Northeast Region 
Sections Are Discussed 


Possible new sections NACE the 
Northeast Region were discussed 
meeting Northeast Region 
New York, September 10. in- 
cluded sections the Rochester «rea, 
Schenectady and Bradford, Pa. 


Among the other items 
this meeting was the question the 
location the 1954 Spring joint ion- 
section meeting. Several invitations are 
issued for this meeting. 


Reports were heard the 
the several sections 
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Industry depends 


“COPON” 
Our New Epon Resin Coating 


“COPON” now giving industry truly remarkable new kind 
protection against rust and from chemical fumes, acids, 
and salt water. And combining its revolutionary 
protective qualities with other such desirable features remark- 
able elasticity, exceptional long life, phenomenal tenacity all 
types metals. May give you more facts—or send you sample 
for your own testing? 
pro- 
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Meetings Through June 
Scheduled Cleveland 


Meetings have been scheduled the 
Cleveland Section NACE through 
June 1954. For the December meet- 
ing, members plan form 
party the Cleveland Play House 
see “Bell Book and Candle.” January 
19, the section will meet jointly with the 
Electrochemical Society the Aller- 
ton Hotel. film filiform corrosion 
Sherwin-Williams will shown. 

February 16, the section will hear 
talk Attitude Toward 
Corrosion Control,” Les Cannon. 
tour through the Glidden Company fa- 
cilities will feature the March meeting. 
The April meeting will held either 
the the Allerton hotel, with 
Frank LaQue, International Nickel Co., 
Inc., the speaker. Seymour, exec- 
utive vice-president, The Atlas Mineral 
Products Co., will address the May 
meeting the Allerton hotel. their 
last meeting the 1953-54 season, 
Cleveland Section members hold 
picnic sometime June. 

For the October meeting, members 
heard John Roadhouse, manager 
Pipe Line Products Sales Owens- 
Corning Fiberglas Corp., Toledo, Ohio 
talk “Fiberglas—Its Application 
Corrosion Control Buried Struc- 
tures.” His talk was supplemented 
color motion picture actual coating 
and wrapping operations cross- 
country gas and oil pipe lines. Among 
the guests was Mars Fontana, past- 
president NACE who spoke infor- 
mally current activities the asso- 
ciation. 


Achema Deadline 


The last day which requests for 
participation the Achema exhibi- 
tion held May 14-22, 1955 
Frankfurt Main has been set 
January 15, 1954. 


Ewing, left, chairman the Chicago 
Section, and Adkins (right), master 
ceremonies for the October section meeting. 
Speaker for the meeting was Ellis Verink, 
Jr., Aluminum Company America, New Ken- 
sington, Pa., center, who spoke the “Use 
Aluminum the Chemical and Petrochemical 
industries.” Mr. Verink covered many the 
common aluminum alloys and their proper use 
heat exchanger tubes, electro-plating vats, 
bus bars, instrument air line tubing, dump 
trucks, acid tank cars, industrial roofing, chim- 
ney liners and storage tanks for drugs, distilled 
water, rosins, liquid oxygen, fatty acids and 
other chemicals. The dinner was preceded 
fellowship hour including some good 
shop” singing. 


Partial Schedule 
Chicago Meetings Given 


The Chicago Section has announced 
partial schedule for the 1953-54 
meeting season, November the 
section was scheduled hear 
Tice, International Nickel Co., Inc., 
speak “Preserving What You Have, 
From the Corrosion Engineers’ View- 
There will December 
meeting. Meetings have been scheduled 
for January, February and March but 
speakers have not yet been confirmed. 
April 20, 1954 the section will hear 
Dr. Gutzeit discuss the “Kanigen 
Process” and May Round Table 
Discussion pertinent questions sent 
the membership will conclude the 
meeting season. 


Eliminates sandblasting, 
sandpapering, pickling and 
subsequent water rinses. 
Economical Simple 
apply Just brush 
spray. 

Prolongs paint life 
times thereby lowering 
maintenance costs, 


Certain choice territories 
open. Distributors 
inquiries invited. 


AMAZING RUSTPROOFING DISCOVERY! 
Chemically CONVERTS RUST 


PHOSPHATING 


| 
for rusty surfaces prior painting. 


CONVERTS RUSTY SURFACES 


normal chemical action, into 


The perfect base for paint 


Send for Booklet 


PROCESSES 


West 34th St., New York 
BRyant 9-2062 


NACE MEETINGS 
CALENDAR 


Dec. 


2—Greater Boston Section. Al- 
quist, Dow Chemical Co., Mid- 
land, Mich., The Use Inhibitors 
Water Treatment. 


3—Pittsburgh Section. Mellon Insti- 
tute. Whitney, Monsanto 
Chemical Co., St. Louis, Case His- 


tories Corrosion. 
4—Cleveland Section. Theater Party, 
7—North Texas Section. Dave Levy, 
Magnolia Pipe Line Co., Manage- 
ment and the Corrosion 
8—Houston Section. Recognition 
the contribution corporate 


bers NACE. 


14—Greater St. Louis Section. Motion 
picture, Corrosion Action, The 
International Nickel Co., Inc. 


15—Southwestern Ohio Mo- 
tion picture, Golden 
made Ampco Metal 
presented Jenss. 
Jan. 


4—North Texas Section. 
Crowdus, Dallas Power Light 
Co., Cooling Water Problems. 

7—Pittsburgh Section. 

12—Houston Section. Panel 
shore Oil Corrosion, Frank 
Pure Oil Co., Houston, modera- 
tor. Film off-shore oil fire will 
shown. 


14—Detroit Section. 


19—Cleveland Section. Allerton Hotel. 
Joint meeting with The Electro- 
chemical Society. Film 
form Corrosion, Sherwin-Wil- 
liams Paint Co. shown. 

21—Greater St. Louis Section. Weld 
Seam Corrosion and Its Control, 
fugal Machine Corp. 


26—Southwestern Ohio. Round table 
discussion corrosion. 


Detroit Section Topic 


Vinyls, Polyvinyls 


Chemical Co., Cleveland Ohio spoke 
“Vinyl Resins and Rigid 
Chloride” before members and 
guests attending the September meet- 
ing the Detroit Section. Mr. Zim- 
merman’s talk covered many new appli- 
cations polyvinyl chloride 
structural material, piping and also 
solvent coatings and plastisols, After the 
talk Mr. Zimmerman opened the meeting 
for question and answer period. 

the November section mecting 
Boylan, manager the Technical 
Service Section, Parker Rust Proof Co., 
scheduled speak “The Efiects 
Steel Composition the Perform- 
ance Organic Coatings 
pheric Exposure.” Colored slides 
used presenting the talk. 

ing the Detroit Section has announced 
the following dates for meetings: Jan- 
uary 14, February 25, April 15, May 
and June 11. 
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December, 1953 


October Southwestern 
Ohio Section Meeting 
Hears Talk Plastics 


Thirty members and guests attended 
the first meeting the 1953-54 season 
held the Southwestern Ohio Sec- 
tion October 27. Raymond Sey- 
mour, Atlas Mineral Products Co., dis- 
cussed plastic materials construction 
the guest speaker for the meeting. 


Walter Luce, vice-chairman the 
section presented the scheduled pro- 
for the six 1953-54 meetings 
held. The meetings are follows: 


December 15, Jenss will pre- 
sent Ampco Metal Co.’s “Golden 
Horizon,” new industrial 
film color with sound, depicting 
the history and development 
copper-based alloys. 


January 26, 1954—A round-table dis- 
cussion corrosion the follow- 
ing members the Southwestern 
Ohio Section: Andres-Power 
Plant Problems; Sylvan Falck- 
Protective Coatings; Roy Mc- 


March 30—W. Frank Beck will speak 
“Stress Corrosion.” His talk will 
illustrated with motion picture. 


April 27—Plant tour the Hilton- 
Davis Chemical Company fol- 
lowed dinner meeting and dis- 
cussion the tour. 

May 25—R. Featherly the Dow 
Chemical Company will speak 
“Cathodic Protection.” 


Bonner Reviews Paper 
Attack Hydrogen 


“Prevention Hydrogen Attack 
Steel,” review the current paper 
this subject William Bonner, co- 
author the paper, was the featured 
item the October meeting 
Greater St. Louis Section. Twenty-two 
members and guests heard Mr. Bon- 
ner, who employed corrosion en- 
gineer Shell Oil Company’s Wood 
River Refinery, Wood River, Mr. 
discussed also practical applica- 
tion during the past two years lessons 
learned from theoretical work. gen- 
eral discussion followed the talk. 


Liebman Named Officer 


Pittsburgh Company 


Liebman, chairman NACE 
Technical Practices Committee No. 
Protective Coatings and former chair- 
man NACE Technical Practices 
Sub-Committee No. Surface 
Preparation for Organic Coatings, now 
vice-president the Pitmar Centrifugal 
Machine Corp., Pittsburgh, for- 
merly was with Dravo Corporation. 


Mr. Liebman was chairman, the 
technical practices sub-committee when 
the committee published its first interim 
report: Recommended Practices for Sur- 
face Preparation Steel, and second 
interim report: Report Surface Prep- 
aration Steels for Organic and Other 
Protective Coatings, Both reports were 
published Corrosion magazine and the 
demand for reprints both reports 
continues heavy. 


NACE NEWS 


Hackerman Named 
Permanent Chemistry 
Department Chairman 


Dr. Norman Hackerman has received 
permanent appointment chairman 
the Chemistry Department, the Uni- 
versity Texas. His appointment 
began with the fall semester the 1953 
academic year. had served act- 
ing chairman the department during 
the past year. 

Dr. Hackerman now member 
the NACE Board Directors repre- 
senting active membership. has been 
active Technical Practices Commit- 
tee work and during the past three years 


has served chairman the NACE 
Committee Education. active 
member for several years, has been 
speaker many corrosion short 
courses and before several section meet- 
ings and the author articles 
corrosion. 


addition his NACE membership, 
Dr. Hackerman member the 
Electrochemical Society and has been 
nominated first vice-president 
the society for 1954-55. 


Lists material published for resale 
NACE may obtained writing 


Houston Texas. 


Pictured here are some typical 
applications coating and wrap- 
ping products distributed 
Day Company. 


National Distributor 
THE RUBEROID COMPANY* 
Pipe Line Asbestos Felt 


Gulf Coast Distributor 
PITTSBURGH COKE 
CHEMICAL 


Hot Applied Coal Tar Enamels 


for Pipe Lines 


Cold Applied Coal Tar Coatings 
for General Industry 


Gulf Coast Distributor 
AMERICAN COATING 
SUPPLY CO. 
Field Jointer 


Write, wire telephone for lit- 
erature, prices and engineering 
counsel. 


*Available from Warehouse Stock. 
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the and Gas Industry 


TEXAS 


CLEANING, COATING, WRAPPING RECONDITIONING 


HOT DOPE 


Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


fellow recently spent hour 
telling how ought spread 
our line work... 
cut wider swath the giant oil 
and gas industry take 
advantage our vast experience 
and large, modern plant setup... 
whole hog. 

spent two minutes giving him 
the answer. very simple. The 
only successful people know are 
those who got one row and hoed 
the end. Stepping off hit 
lick greener patches has thrown 
lot folks. got one row 
nearly years ago and hoed it. 
had rough saw seamy 
times but followed our row. 
started out the best, not 
the biggest. don’t produce any 
oil gas ... sell any... 
lay lines ... string pipe 
don’t even sell gadgets. 
just condition pipe, and lay 
you bet there’s not man working 
for our outfit who doesn’t know that 
pipe line hollow. 


sir, kinda leery these 
side deals. don’t wanta give 
our customers the chance talk 
about like the guy, complaining 
about his part-time cook, said: 
“Honest now, just tell how any- 
body can louse cornflakes?” 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Deftly mixing humor and science, Sey- 
mour, executive vice president and technical 
director the Atlas Mineral Products Co., 
Mertztown, Pa., addressed approximately 
Houston Section members attending the Oc- 
tober meeting. Dr. Seymour described and 
compared more than twenty completely differ- 
ent plastic materials respect their resist- 
ance water, salts, alkalies, acids and organic 
solvents and gave specific examples the 
use each. also showed photographic slides 
large self-supporting structural units made 
plastic with bracing and supports also 
plastic. Dr. Seymour author about 100 
articles and patents principally the field 
chemical resistant plastics. 


Corporate Members’ 


Role Marked 
Houston Meeting 


Recognition the important role 
played corporate members fur- 
thering the purposes The National 
Association Corrosion Engineers will 
the theme for the December meet- 
ing the Houston Section, according 
William Wood Jr., Products- 
Research-Service, Inc., Houston, section 
program chairman. 

Main speaker for the meeting will 
Walter Rogers, president NACE who 
will speak purposes and accomplish- 
ments the organization. Corporate 
members present will introduced and 
the “founding fathers” the association 
will given recognition. Thomas 
Kelly, Mavor-Kelly Co., Houston, will 
master ceremonies. 

Program Chairman Wood has an- 
nounced the rest the program for 
the remaining meetings. Technical sub- 
ject the January meeting will 
Oil Corrosion.” Frank Dial, 
Pure Oil Co., Houston, will act chair- 
man panel off-shore corrosion, 
film off-shore fire will shown. 

February the technical subject will 
“General Aspects Metallurgy 
Corrosive Environments,” the speaker 
speaker, Val Gene McCoy will speak 
“Public Relations Everybody’s Busi- 
ness.” 

March there will Pipe Line 
Corrosion Panel, with Wade, 
Transcontinental Pipe Line Co., 
chairman. 

April 13, Dillon, Union Car- 
bide and Carbon Co., Texas City, Texas, 
will speak “Water Corrosion Prob- 
lems.” 


May 11, there will Cathodic Pro- 


Vol. 


tection Panel with Marshall Parker, 
Cormit Engineering Co. chairman. 

Last meeting the year will 
social meeting held June Plans for 
this meeting are not complete. 


Scheduled for the November meet- 
ing was special Student Night. Section 
members were sponsors students 
from the University Texas, 
College Texas, Houston University, 
and Rice Institute. Scheduled speaker 
was Dr. Norman Hackerman, professor 
chemistry and chairman the chem- 
istry department, the University 
Texas, speaking “Fundamentals 
Corrosion.” 


Marine Corrosion 
Series Topic for O.- 
Baton Rouge Section 


The New Orleans-Baton Rouge Sec- 
tion initiated series meetings 
marine corrosion the regular month!y 
meeting held October 27. Captain 
Wendland, Marine Inspection Officer 
the 8th Coast Guard District spoke 
the economic magnitude marine cor- 
rosion problems and the many federal 
and private agencies engaged research 
work marine corrosion problems. 
Captain Wendland congratulated tlie 
New Orleans-Baton Rouge Section 
its plans for series programs 
voted marine corrosion problems. 


The second the series meetinys 
will include program surface prep- 
aration and painting. This was pointed 
major economic problem the 
marine field. The third program the 
series will interior corrosion 
lems the marine industry. 


Shreveport Hears Greco 
Condensate Corrosion 


Shreveport Section’s November 
dinner meeting, scheduled for the Caddo 
Hotel, Shreveport, included presention 
discussion condensate corrosion 
Edward Greco, Water and Cor- 
rosion Chemist, Research Dept., United 
Gas Corp., Shreveport, La. Mr. Greco 
vice-chairman and chairman 
the Natural Gasoline Association 
America’s Corrosion Committee. 

Hugo Wahlquist, senior electrical 
engineer, Ebasco Services, New York 
City, was the guest speaker the Octo- 
ber dinner meeting the Shreveport 
Section. Mr. Wahlquist talked 
vanic Anodes” using slides illustrate 
performance zinc and magnesium 
anodes. Using tables and performance 
curves, Mr. Wahlquist brought out some 
advantages and disadvantages zinc 
and magnesium sacrificial anodes 
under low soil resistance environments. 
Extreme interest was demonstrated 
the diversified discussion following the 
paper. Fifty-two members and 
were present. 

Greco, United Gas Corporation, 
Shreveport, scheduled speak 
“Condensate Corrosion” the 
ber meeting. Cook, Gulf 
Corporation, Port Arthur, Texas will 
the guest speaker for the 
15th meeting. Cook will speak 
“Atmospheric Corrosion.” 
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CONCENTRIC- SUPPORT INSULATORS 


Provide low-cost, dependable protection for 
right-of-way crossings Simple install with 
common wrench Impervious pipe coat- 
ings Support blocks center pipe casing, 
spacer blocks provide clearance through casing 
Available for all combinations pipe and 
casing diameters. 


Provide water-tight seal even under the worst 
conditions out-of-round casing ... Unaffected 
dirt, moisture backfill during after 
installation (no dope, adhesive shield 
required) Electrical insulation pipe 
from casing provides economical cathodic 
protection. 


installed with Write for Bulletin 249-A 


common hand tools. 


TULSA 
REPRESENTATIVES 


HOUSTON PITTSBURGH KENILWORTH, AMARILLO CASPER PROVO, UTAH LOS ANGELES 
EDMONTON CALGARY BUENOS AIRES DURBAN, NATAL, SOUTH AFRICA 


December, 1953 
of 
ate 
2 
its. / {c 
on 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Regional officials are shown here the business luncheon the 1953 Annual Meeting the South Central Region held the Mayo 

Tulsa, Okla., Oct. 7-9. Left right: Stewart, Sun Pipe Line Co., Sun Oil Co., Beaumont, Texas, technical program chairman; Bilhartz, 

Atlantic Refining Co., Dallas, Regional vice-chairman; Derk Holsteyn, Shell Oil Co., Houston, Regional director; Waldrip, Gulf Oil 

Houston, Regional chairman; Dr, Clark Dunn, executive director engineering research, Oklahoma Institute Technology, Oklahoma M., 

luncheon speaker; Clifford Barr, Shell Oil Co., New Orleans, Regional secretary-treasurer; John Loeffler, Thornhill Craver Co., Houston, 

assistant secretary-treasurer; Hugo, Phillips Petroleum Company, Bartlesville, Okla., general arrangements chairman, and Campbell, 
executive secretary the National Association Corrosion Engineers. 


Texas Section Makes 
Region Meeting Plans 


The South Central Region Meeting 
held Dallas October, 1954 will 
mean “much work and individual effort 
the part North Texas Section 
members,” according Spalding, 
Jr., chairman the section. Mr. Spald- 
ing made his remarks the October 
section meeting held Cattleman’s 
Cafe, Fort Worth. Among the mem- 


Rogers, president NACE, and Harry 
Waldrip, chairman South Central 
Region. 

Guest speaker for the evening was 
Tom Newell, Cardinal Chemical Co. 
explained the basic theories behind the 
actions corrosion inhibitors. re- 
lated molecular structure inhibitor 
potency and showed idealized inhibitor 
molecules. change the subject for 
the November meeting was announced. 
Tom Statham, Magnolia Pipe Line Co., 
was speak “Planning and Install- 
ing Magnesium Ribbon for Pipe Line 


bers and guests present were Walter Cathodic Protection.” 


For RUSTY STEEL, 
Too, Topcoat 
NOT Enough! 


You Need Primer 


Ever try topcoat itself keep from 
freezing? 


You pretty much the same thing when you 
apply top finish paint rusty steel keep 
from corroding. Rusty steel requires under- 
coat that both permeates and inactivates rust. 
Carboline Rustbond Primer provides such 
undercoat, makes every finish coat perform 
better. 


over 400 field tests structural steel 
primers, Carboline Rustbond Primer has sub- 
stantially upgraded finish coatings made 
vinyls, phenolics, neoprenes, synthetic and chlor- 
inated rubber, epoxies, waxes and modified tung 
oils. ties these finishes securely rusty steel. 
improves corrosion resistance, reduces 
and edge failure. 

Rustbond Primer adds maintenance-free life 
your paint job. 

Rustbond Primer easy use. Brush right 
over wirebrushed rusty steel. sandblasting. 


Bulletin 150 gives complete details, with full 
color photographs comparative tests. 


WRITE FOR BULLETIN 150 


Robinson, Dow Chemical Co., Midland, 
Mich., left, answers questions put him 
Pipe Line Anode Corp., 
Tulsa, Okla., the Second Session the Pipe 
Line Corrosion Symposium Tulsa October. 
the background Brannon, Humble 
Pipe Line Co., chairman the symposium. Mr. 
Brannon also treasurer the National Asso- 
ciation Corrosion Engineers. This was one 
the sessions the technical program the 
1953 South Central Region meeting. 


Topics Are Given for 
Ucal Berkeley Marine 
Corrosion Conference 


tentative outline the subjects 
covered the Conference Marine 
Corrosion Problems the University 
California, Berkeley, February 8-9, 1954 
has been given follows: 

February 8—Environmental Factors 
Marine Corrosion, Biological Factors 
Marine Corrosion, Selection Materi- 
als for Marine Service, Marine Paints. 

February 9—Cathodic Protection for 
Marine Service Piling, Docks, Ships, 
Drilling Rigs, Wells, Off-Shore Pipe- 
lines; Tanker Corrosion, Corrosion 
Laid-up Ships and panel discussion 
special topics. 


Wooding Honored 


Walter Wooding, 
Metals Section, Industrial Test 
tory, Philadelphia Naval Shipyard, 
adelphia Naval Base, Pa. 
awarded the 1953 Lincoln Gold 
for his paper titled “The 
Shielded Metal-Arc Welding Process,” 
published the Welding Journal, 
May, 1953. 
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TRADE-MARK 


GIVE PERMANENT 
Cathodic Protection 


There can doubt the effectiveness cathodic protec- 
tion today’s fight against corrosion buried submerged 
metal structures. But how permanent the protective system 
itself? Impressed current systems, using graphite 
ground anodes, give more positive, flexible, trouble-free and 
lasting protection than any other type. 


MANY “NATIONAL” GROUND-ROD INSTALLATIONS 
ARE YEARS OLD AND STILL GOING STRONG! Put 
“National” ground anodes and they’re there stay. One look 
the rectifier gives you top-side evidence that they’re working CABLES 
how much current they’re discharging and what voltage. 
Consult National Carbon Company one the many engineer- 
ing firms specializing corrosion prevention. Discover this 
modern way combat one industry’s most costly enemies. 


The term ‘‘National’’ is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


IN CANADA: National Carbon Limited, Montreal, Toronto, Winnipeg 


OTHER NATIONAL CARBON 


lor 

EXCHANGERS PUMPS VALVES PIPING TOWERS TOWER PACKING SULPHURIC ACID CUTTERS 


ASSOCIATION CORROSION ENGINEERS Vol. 


MPC Wood-Lined Steel Pipe 
the efficient and economical 
answer wherever corrosion, abrasion, 


frictional resistance sliming 
problem. 


Ideal for corrosive liquids, gases and 
fumes including aggressive waters, in- 
dustrial waste liquors, pulps, slurries, 
acid, alkali and salt solutions. 


For service 180° and 250 p.s.i. 
Higher pressure ratings for special serv- 
ice requirements. All pipe flanged and 
available 10’ and 20’ standard 
lengths “tailor-made” your spec- 
ifications. Easy cut and reflange. All 
flanges have standard ASME circle. 


Woodlined fittings are available 
standard and special designs for all 
diameters. For catalog and additional 
information write Dept. 


MICHIGAN PIPE COMPANY 
Bay City Michigan 


Manufacturers of Wood-Stave, Saran Rubber- 
Lined, Stainless Steel and Monel Piping. Rep- 
resented nationally by Saran Lined Pipe Co. 
Detroit, (Ferndale) Michigan. 


Viewpoint 
Topic San Diego 
Section December 


Robert Kerr Southern California 
Gas Company was scheduled address 
meeting San Diego Section Decem- 
ber Oakvale Lodge, near Escon- 
dido. His topic was Corrosion from 
Management’s Viewpoint. 

San Diego preceded its September 
meeting with tour the City 
San Diego’s Alvarado Filtration Plant. 
After the tour Donald Hoffman, City 
San Diego Dept. Water spoke 
the section Internal Corrosion 
Water Pipes. discussion period fol- 
lowed the talk and the interest shown 
the discussion was proof the merits 
the tour and talk. 


Discussions Held 
Three Technical Areas 
Vancouver Meeting 


Technical discussions three areas 
featured afternoon meeting Van- 
couver Section held October Room 
105 the Electrical Engineering Build- 
ing the University British Columbia, 
Vancouver. There were present 
make three corrections the section’s 
by-laws, principal one which was 
change the name the section from 
British Columbia Vancouver. 

The technical session consisted 
British Columbia Research Council 
the electrochemical concept corrosion 
with special reference anodic and ca- 
thodic reactions. Demonstrations show- 
ing the reactions were passed around 
for inspection. Shemilt, the 
briefly the effect stress and strain 
potential differences homogeneous 
immersed electrolytes. 

spirited discussion corrosion 
galvanized hot water tanks, copper pip- 
ing and the use devices 
followed the talks. The marine industry 
was especially interested some 
these devices. 

The afternoon meeting, experiment, 
was judged not successful for several 
reasons. now assumed that evening 
meetings are preferable and that 
downtown location desirable. 


3-D Pipeline Film 
Available for Showing 


“This Your Line,” three-dimen- 
sional color and sound film the con- 
struction pipe lines the 
Price Company for Tennessee Gas 
Transmission Company, Texas Gas 
Transmission Corp., Southern Natural 
Gas Company and Gulf Interstate Gas 
Co. available for showing inter- 
ested groups. special projector lens 
and screen are necessary and polaroid 
glasses must worn viewers. Re- 
quest for showing should made 
Price Co., Box 1111, Bartles- 
ville, Okla. 


Meetings British 
Corrosion Group Are 


Given for 1953-54 


Scheduled meetings the Corrosion 
Group, Society Chemical Industry, 
England have been given follows: 

October 19—London, Chemical Soci- 
ety, Burlington House. Phosphating 
Steel Prior Painting, Holden; 
Protective Qualities Various Phos- 
phate Coatings Steel, Andrew, 

November 13—London, Institution 
Electrical Engineers, Savoy Place. Syin- 
posium Cathodic Protection: Cana- 
dian Naval Vessels, Barnard; 
Ships and Establishments the 
Navy, Crennel; Economic Aspects, 
Composition Magnesium Anodes, 
Oudeman; Engineering Design, 
Spencer; Development Belgium, 
Weiler; Corrosion Control the Mid- 
dle East, Whalley. 


December 9—London, Chemical Soci- 
ety. Electrical Measurements 
Study Paint Coatings Metal, 
Wormwell; Mechanism Protection 
Paints with Special Reference the 
Mayne and van Rooyen. 

January 20, 1954—London, Chemical 
Society. Metallurgical Aspects Dry 
Corrosion, Pfeil. 


January 21—London, Battersea Poly- 
technic. Exhibition and conversazione. 


February 18—London, Institution 
Structural Engineers. Use Non-Fer- 
rous Metals Domestic Water Supply, 
Campbell. 


March 5—Glasgow, Royal Technical 
College. Protective Coatings for Ships 
and Marine Installations, Hudson; 
Cathodic Protection Ships and Jet- 
ties, Spencer; Corrosion Ships’ 
Machinery, Kenworthy; Performance 
Lees. 

April 7—Brentford, Pyrene Company 
works visit. 

May Chemical Society. 
Annual general meeting, followed 
discussion Corrosion and Design, 
Ballard, Atkins and Bateson. 

June 1-2—Brussels. Joint meeting with 
sai des Materiaux. 


German Documents List 


The 20th catalog the collection 
titled “Documents the German Chem- 
ical Industry,” assembled the Min- 
istry Industry and Commerce 
France and edited Association pour 
mentation, 18, Ave. Villars, Paris 
France now available. The in- 
cludes information original 
the manufacture ammonia, nitric 
and nitrogenous fertilizer. 

About 400 references with 
and list BIOS, FIAT, 
reports the same articles are 
cluded. Microfilm photocopy 
ductions original documents are 
available from the editors. 
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States Represented Region Meeting 


Use Magnesium 
Ribbon Cathodic 
System Explained 


Motion pictures and discussion 
cathodic protection gas gathering 
return system with magnesium ribbon 
were presented Tom Statham, Mag- 
nolia Pipe Line Co., the November 
meeting North Texas Section. Mr. 
Statham’s talk was given the Midway 
Airport, Arlington, Texas, before 
members and guests including 
Blackburn, Assistant General Superin- 
tendent Magnolia Petroleum Compa- 
ny’s gas department, whose proper- 
ties the installation was made. 

Mr. Statham said his knowledge 
this was the first installation mag- 
nesium ribbon such large scale, 
approximately 130,000 feet the ribbon 
being plowed beside the gas line. Pipe 
potential curves before and after the 
installation were shown. 

Nominees for 1954 offices were pre- 
sented follows: Gordon Meek, 
Metal Goods Corp., Dallas, chairman; 
Paul Fleming, Gulf Oil Co., Fort 
Worth, vice-chairman; Slover, 
Reilly Tar and Chemical Corp., Dallas, 
secretary-treasurer. Election will 
the letter ballot, results announced 
the December meeting. 

was decided adopt the airport 
permanent meeting place until more 
suitable one found. 


Detroit Hear Tator 
Protective Coatings 


Kenneth Tator, Kenneth Tator Asso- 
ciates, Inc., Coraopolis, Pa., consultant 
coatings, will address Detroit Section 
January the engineering and 
testing protective The meet- 
ing held the Engineering 
Society Detroit, Rackham Building. 

Boylan, Parker Rust Proof Co., 
Detroit, spoke members and 
guests Detroit Section meeting 
November 12. His topic was Effect 
Steel Composition the Performance 
Organic Coatings Atmospheric 
Exposure. 

Announcements concerning university 
courses offered and the coming NACE 
conference Kansas City were made 

Glenn Coley, Detroit Edison Co., in- 
vited NACE members attend meet- 
ing Detroit Electrochemical Society’s 
section hear panel discussion 
“The Role Surface Active Agents 
the Electrolytic Process.” This meeting 
Wayne University. 

New members Lewis Gleckman, Wy- 
andotte Chemicals; Spencer, Steel 
Sales Co., and Ralph Madison, Truscon 
Laboratories, were introduced 
Ivanso, Detroit Testing Laboratories, Inc. 


Records discussions were taken 
the NACE Ninth Annual Conference 
Chicago March, 1953. these 
about two-thirds have been developed 
into publishable information. 


Drill Stem Corrosion, 
Nominations Feature 
Permian Basin Meeting 


lively discussion followed the tech- 
nical part the Permian Basin Section 
program November The regular dinner 
meeting was attended members 
and guests. Stanley Moore, manager 
Drilco Oil Tools, Inc., Midland, spoke 
Corrosion Fatigue Drill Stem 
Members. Numerous committees were 


named. 

Nominated officers the sec- 
tion for 1954 were John Kent, The 
Western Co., chairman; John Watts, 
Humble Pipe Line Co., tirst vice-chair- 
man; Bob Worden, Oil Co., second 
vice-chairman, and Jay Stafford, Na- 
tional Tank 
Other committees named were: Pro- 
gram committee, John Watts, Humble 
Line Co., chairman. Membership 
Committee: Walter Beal, Beal Equip- 
ment Co.; Sam Reese, Inc.; 
Byrnes McKinney, Dowell, Inc. By- 
Laws Committee: Bundrant and 
John Knox, The Western Co.; 
Kemper, Permian Enterprises. 

Distinguished guest was Henry Bevan, 
Texas Petroleum Co., Bogota, Colombia. 

Next section meeting will Decem- 
ber Lincoln Hotel, Odessa, hear 
John Watts talk Internal Protection 
Transportation Systems. 


Mallette Talk 
London Air Pollution 


Mallette, executive secretary 
the American Society Mechanical En- 
gineers’ Committee Air Pollution 
Controls, and staff member ASME, 
will give Clayton Lecture air pol- 
lution before the Institution Mechan- 
ical Engineers Great Britain 
London, April 23, 1954. 

Interest air pollution Great 
Britain was intensified when the severe 
smog December, 1952 was considered 
principal cause the deaths 4000 
persons London alone. British gov- 
ernment appointed committee con- 
sidering the air pollution problem. 

Mr. Mallette, who has served con- 
sultant state agencies and industry 
air and stream pollution problems, 
was made assistant director research 
control activities American Steel and 
Wire Division U.S. Steel Corp. 
October, after the smog episode 
Donora, Pa. 


Second Basic Materials 
Exposition Scheduled 


The Second Basic Materials Exposi- 
tion will held May 17-20, 1954 the 
Chicago International Ampitheater. The 
exhibits are limited companies pro- 
ducing basic materials only. End prod- 
uct makers attend visitors. 

Additional copies are avail- 


able 50c each NACE members and 
non-members. 


Petition for Section 
Miami, Fla. Gets 
Official Approval 


Sixty-one persons states 
attended the November NACE South- 
east Region meeting Birmingham. 
these, were guests. technical pro- 
gram was given, election officers held 
and petition for organization new 


NACE section Miami, Fla., was 
received. 
Van Nouhuys, Southeastern 


Pipeline Co., Atlanta, was elected re- 
gional chairman; Frank Putnam, Anti- 
Corrosion Manufacturing Co., Atlanta, 
vice-chairman, and Vines, Koppers 
Co., Woodward, 

petition for section Miami, 
was approved and will forwarded 
the NACE board directors. 
rary officers the section are 
Prime, Jr., chairman; Frink, both 
Florida Power and Light Co., Miami, 
Water and Gas North Miami, 
secretary-treasurer. 


Technical Session Held 

The technical program consisted 
color motion picture from Aluminum 
Company America titled 
Shop” substituting for Hoxeng, 
who was ill and unable present 
and talks follows: Protective Coat- 
ings and Underground Corrosion, 
Fair, Koppers Co.; Cathodic Protec- 
tion, Tatum, Wilmut Gas and Oil 
Co., and The Importance Selecting 
Proper Vinyl Coating Systems, Ar- 
thur Smith, Amercoat Corp. 

tour the United States Steel 
Company’s Birmingham plant was held 
during the afternoon. 

friendship hour underwritten the 
companies employing several members 
was well attended and especially suc- 
cessful. Dinner preceded 
meeting. Vines Koppers Co. 
was charge the program and other 
arrangements. 


Next Meeting Scheduled 

Next meeting Southeast Region has 
been scheduled tentatively for May 
Raymond Trapp, Midwest- 
ern Engine Equipment Co., Atlanta, 
was named program chairman. 
tions for speakers and tours were solic- 
ited the program chairman. 


Topic Month Indexed 
With Technical Section 


The Topic the Month, usually ap- 
pearing the first page the News 
Section each issue has 
been included the annual table 
technical material published the 
cember, 1953, issue, The demand for in- 
dexing this popular short 
feature was great that was nade 
the only element not appearing the 
Technical Section which also indexed 
among the technical material. 
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NACE NEWS 


Largest NACE Exhibition Forecast 


Murrey Companies Take Booths 


According Murrey, chairman 
the 1954 NACE Exhibits Committee, 
the 1954 NACE Exhibition, held 
the Municipal Auditorium, Kansas City, 
Mo., March 15-19, promises the 
largest ever held NACE. The exhi- 
bition hall the Municipal Auditorium 
affords excellent location for the 141 
exhibit booths that have been planned 
for the exhibition, 

November requests for ex- 
hibit space the exhibition have been 
received from companies. The 
companies space total- 
ing booths. expected that the 
remaining booths will sold the 
near future. 

Requests for exhibit space have been 
received from the following companies: 

Alrose Chemical Company 

Aluminum Company America 

Amercoat Corporation 

Anderson-Prichard Oil Corp. 

Apex Smelting Company 

Armour Chemical Division, 

Armour Company 
The Barrett Division, 

Allied Chemical Dye Corp. 
Brance-Krachy Company, Inc. 
Stewart Browne Manufacturing 

Co., Inc. 

Calgon, Inc. 

Philip Carey Manufacturing Co. 

Cathodic Protection Service 

The Chemical Corporation 

Crane Company 

The Dampney Company 

Dearborn Chemical Company 

The Dow Chemical Company 

Dowell, Inc. 

Dresser Manufacturing Division, 

Dresser Industries, Inc. 

The Duriron Company 

Eastman Chemical Products, Inc. 

Electro Rust-Proofing Corp. (N. J.) 

Federated Metals Division, 

American Smelting Refining Co. 
Good-All Electric Manufacturing Co. 
Haynes Stellite Company, Division, 

Union Carbide Carbon Corp. 
Hercules Powder Company 
Industrial Metal Protectives, Inc. 
Insul-Mastic Corp. America 
The International Nickel Co., Inc. 
Johns-Manville Sales Corp. 

Koppers Company, Inc. 

Ladish Company 

Lebanon Steel Foundry 

Metallizing Engineering Company, Inc. 

Midwestern Engine Equipment Co. 

National Carbon Company, Division, 

Union Carbide Carbon Corp. 
New Jersey Zinc Company 
The Pfaudler Company 
Pipe Line Anode Corp. 

Pittsburgh Coke Chemical Company 

Plastic Engineering Sales Co. 

Protective Coatings Corp. 

Reilly Tar Chemical Corp. 

Royston Laboratories, Inc. 

Rust-Oleum Corp. 

Service Engineers, Inc. 

The Stearns Company 

Socony Paint Products Company 

Tapecoat Company 
Thornhill-Craver Company 


Tretolite Company 

United Chromium, Inc. 

Stoneware Company 

Williamson, Inc. 

Wolverine Tube Division, 

Calumet Hecla, Inc. 

Information NACE’s Corrosion 
Abstract Card Service may obtained 
writing Central Office, 1061 


The 1955 NACE Conference and Ex- 
hibition has been scheduled for New 
York City March. 


Anodes. 


Let Pipeline Anode Corp. 
handle your complete corrosion 


Schedule Technical 
Committee Meetings 
Being Compiled 


tentative schedule meetings for 
NACE technical committees has been 
compiled Whitney, Jr., chair- 
man the technical program commit- 
tee for the 1954 Kansas City NACE 
Conference and Exhibition. Some ad- 
justment will needed reduce con- 
flicts with other meetings. all 
meetings, including second sessions have 
been scheduled October 29. 

Technical committee chairmen who 
expect their committees meet Kan- 
sas City are urged communicate with 
Schmidt, chairman the Tech- 
nical Practices Committee 
copies letters Houston. 


protection installation 


Highest quality AN-SPEC Magnesium 


complete engineering service for 
analyzing your requirements. 


handle your complete Anode 
installation. 


your personnel are all tied with 


why not let handle all your corrosion protection 


problems. supply the best high quality mag- 
nesium anodes and our experienced crews can handle 

the installation. Our engineering department 

your service recommend the type installation 
best suited your problems call for 


high quality, yet economical job. 


AN-SPEC Anodes manufactured Magnesium 
Division Crose Manufacturing Co., 


PROTECTO 
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Technical Program Nearing Completion 


Titles Papers 


And Educational 
Lectures Are Given 


The technical program for the NACE 
Tenth Annual Conference and Exhibi- 
tion Kansas City next March near- 
ing completion. Whitney, Jr., 
Technical Program chairman, has com- 
piled list papers whose authors 
have definitely committed themselves, 
giving titles their papers. addition 
least four other papers have been 


LAST! ECONOMICAL, SHOCK 
RESISTANT INSULATING COUPLING 


Until recently mechanical weakness 
and high costs have discouraged 
the large-scale use insulating 
couplings gas distribution sys- 
tems. Now comes safe, 
economical, rugged, easy install, 
and assuring permanent electrical 
insulation. 


80x 1097 


worry, 


£4 Worrn, TE 


committed for which titles have not been 
revealed. There will also three edu- 
cational lectures, panel pipe line 
coatings, eight discussion groups un- 
derground corrosion pipe lines and 
round table discussion each general 
corrosion problems 
corrosion. 

These events are addition full 
day devoted technical committee 
meetings and two nlms stress corro- 
sion. There are scheduled symposia 
which one, Chemical Industry Sym- 
posium, will have two sessions. 

The annual general business meeting 
the association will held beginning 


oar Box 1037 


Box 1037 


Insulate your distribution system with 


COUPLINGS 


PESCO couplings are designed 
and built stand under all 
types extreme operational 
conditions. They are molded 
nylon under high pressure. 
Nylon thermoplastic resin 
which comparable thermo- 
setting resins physical prop- 
erties and far superior chem- 
ical resistance and the ability 
withstand bending, side thrust 
and shock. They stand pressures 
1100 psi the 34” and 
sizes and are not affected 


temperatures 300°F. 
Molding forms perfect threads 
and “di-electric wall” inside 
the coupling provide fool- 
proof electrical insulation and 
added sealing ability. special 
locking device prevents the coup- 
ling from turning slipping 
its steel sleeve. 


PESCO couplings may in- 
stalled your regular workmen 
with their standard operating 
procedures. Available all sizes 
from 34” 


PLASTIC ENGINEERING AND SALES CORP. 


BOX 1037 


FORT WORTH, TEXAS 


the conference. 

Two officials for technical symposia 
have been added. They are Bul- 
lock, Interstate Pipe Line Co., Shreve- 
port, co-chairman the Pipe Line 
Group Discussions, and Peabody, 
Ebasco Services, New York, co- 
chairman the Pipe Line Coatings 
Symposium. 

Following list symposia, the 
tentative order they will given 
Kansas City and list the papers 
committed far. Some the 
given here are tentative. 


Corrosion Principles Symposium 

Laboratories, Limited, Kingston, 
tario, Canada. 

Co-chairman: May, The 
tional Nickel Co., New York, 
New York. 

Aluminium Laboratories, Limited, 
ston, Ontario, Canada, and 
wood, Office Naval Research, Navy 
Department, Washington, 

Study Stress Corrosion 
Technical Director: Priest, The 
Pfaudler Co., Rochester, New York. 
Technical Advisors: Fontana and 
Beck, The Ohio University, Co- 
lumbus, Ohio. 

Factors Stress Corrosion Cracking 
Revealed Cinemaphotography, 
Williams, Aluminum Research 
Laboratories, New Kensington, Penn- 
sylvania. 


Non-Destructive Testing Symposium 
Chairman: Wenk, Battelle Me- 
morial Institute, Columbus, Ohio. 
Co-chairman: Haile, Monsanta 
Chemical Co., Texas City, Texas. 

Titles papers not yet available for 
publication. 


Cost Corrosion Symposium 
Chairman: Alquist, The Dow 
Chemical Co., Midland, Michigan. 

papers committed. 


Refinery Industry Symposium 

Chairman: Tandy, Standard Oil 
Company California, Segundo, 
California. 

Co-chairman: Watkins, Sinclair 
Research Laboratories, Inc., Harvey, 
Illinois. 

Internal Corrosion Domestic Fuel 
Oil Tanks, Wieland and 
Treseder, Shell Development Co., 
eryville, California. 

High Molecular Weight Organic Cor- 
rosion Inhibitors Petroleum Refining, 
Bennett, Socony-Vacuum (il 
Co., Inc., Paulsboro, New Jersey. 

Corrosion Refinery Equipment 
Sulfuric Acid and Sulfuric Acid 
(Indiana), Whiting, Indiana. 

Following the presentation the 
paper, the balance the time 
will for open discussion 
problems. 


Pipe Line Coatings Symposium 
Chairman: Simpson, Jr., United 
Gas Corp., Houston, Texas. 


(Continued Page 19) 


Cor 
tion 


a i 
Co: 
duc 
( 
vel 
coa 
cus 
the 
Stee 
Cha 
T 
Inhi 
Pap 
stall 
Stee 
ton, 
~ 
New 
Chai 


December, 1953 


Technical Program— 
(Continued From Page 18) 


Co-chairman: Peabody, Ebasco 
Services, New York, New York. 


Tentative Schedule 

Opening remarks Chairman. Intro- 
duction Panel. 

(Each speaker discuss the new de- 
velopments materials and application 
their respective phases pipe line 
coatings. 

First speaker—Asphalt Coatings. Dis- 
cussion comments. 

Second speaker—Coal Tar. Discussion 
comments. 

Third speaker—Plastics (Tapes and 
Coatings). Discussion and comments. 

Fourth speaker Waxes. Comments 
and discussion. 

Final comments and adjournment 
chairman. 


Corrosion Atmospheric 
Pollutants Symposium 


Chairman: Vance Jenkins, Union Oil 
Co. California, Los Angeles. 
papers committed. 


Chemical Industry Symposium 
First Session 
Chairman: Holmberg, Alloy Steel 
Products Co., Linden, New Jersey. 


Pont Nemours Co., Wilmington, 
Delaware. 


The Use Plastics Materials 
Construction the Chemical Industry, 
Shepard, Chemical Construc- 
tion Co., Linden, New Jersey. 


Corrosion and Erosion-Corrosion 
Nitric Acid Elevated Temperatures, 
Ohio State University, Columbus, Ohio. 


Industrial Applications Method 
for Measuring Small Amounts Cor- 
rosion Without Removal Corrosion 
Cataldi, Standard Oil Co. Indiana, 
Whiting, Indiana. 


Important Advantages Titanium 
the Chemical Industry, Ren- 
shaw and Bish, Allegheny Ludlum 
Steel Corp., Brackenridge, Pennsylvania. 


Chemical Industry Symposium 
Second Session 


Chairman: Holmberg, Alloy Steel 
Products Co., Linden, New Jersey. 


Pont Nemours Co., Wilmington, 
Delaware. 


Corrosion Resistance Cupro Nickel 
Alloys Containing 10-30% Nickel, 
LaQue, International Nickel Co., 
Inc., New York, New York. 

New Horizons Volatile Corrosion 
Inhibitors, Fischlowitz, Orchard 
Paper Co., St. Louis, Missouri. 

Effect Design, Fabrication and In- 
stallation Performance Stainless 
Pont Nemours Co., Wilming- 
ton, Delaware. 

Sulphite Digester Corrosion, 
Engle, Babcock-Wilcox, Corp., 
New York, New York. 


Pipe Line Group Discussions 
Chairman: Dorr, Jr., Trunkline 
_Gas Co., Houston, Texas. 
Co-chairman: Bullock, Interstate 

Oil Pipe Line Co., Shreveport, Lou- 


Tentative Schedule 


ously eight different group discussions 
individual subjects. each discussion 
group there will two more leaders 
and advisor. The advisors who have 
accepted date are: Mudd, Shell 
Pipe Line Corp., Houston; Ewing, 
The Carter Oil Co., Tulsa; Parker, 
Cormit Engineering Co., Houston; 
Brannon, Humble Pipe Line Co., Hous- 
ton; Wahlquist, Ebasco Services, 
New York; Peifer, The 
Manufacturers Light Heat Co., Pitts- 
burgh; Oliver, National Carbon 
Co., Cleveland. 

The discussion group leaders who 
have thus far accepted are: Shep- 
pard, Shell Pipe Line Corp., Houston; 
Blankenship, Jr., Southern Natu- 
ral Gas Co., Birmingham, Alabama; 
Glass, Pure Transportation Co., 
Chicago; Kretschmer, Columbia 
Gas System Service Corp., Columbus, 
Ohio; Callahan, Gulf Refining 
Co., Tulsa; Sharpe, Humble Pipe 
Line Co., Houston; Heverly, Great 
Lakes Pipe Line Co., Kansas City; 

Mandley, Michigan Consolidated 
Gas Co., Detroit; Broyles, Brance- 
Krachy Co., Inc., Houston; Fea- 
therly, The Dow Chemical Co., Midland, 
Michigan; Riordan, Rio Engi- 
neering Co., Houston; Emerson, 
Paso Natural Gas Co., Paso, Texas; 

Peabody, Ebasco Services, Inc., 
New York; Doremus, Cathodic 
Protection Service, Houston; 
Doremus, Cathodic Protection Service, 
Houston; Berringer, Panhandle 
Eastern Pipe Line Co., Kansas City; 
Graber, Panhandle Eastern Pipe Line 
Co., Liberal, Kansas. 


Power and Communication 
Symposium 

Chairman: Lawall, American Tel- 
ephone and Telegraph Co., Cleveland, 
Ohio. 

Co-chairman: McCormick, Con- 
solidated Gas Electric Light and 
Power Co., Baltimore, Maryland. 
Cooperative Test Methods for Corro- 

sion Mitigation Problems Urban 

Areas, Rosselle, Southern Bell 

Telephone and Telegraph Co., Atlanta, 

Georgia. 

Some Experiences with Cathodic Pro- 
nois Bell Telephone Co., Chicago, 
linois. 

Positive Polarity Grounding D.C. 
Supply Equipment Mining Traction 
Systems, Gibson, Tennessee 
Coal and Iron Division, United States 
Steel Corp., Fairfield, Alabama. 

Cathodic Protection Power Plant 
Intake Screens, Prime, Jr., Flor- 
ida Power and Light Co., Miami, Florida. 


Cathodic Protection Symposium 
Chairman: Wade, Transconti- 
nental Gas Pipeline Corp., Houston, 

Texas. 

Solution Cathodic Protection Inter- 
ference Problems, Ringer, 
Smith Engineering Co., Bala- 
Cynwyd, Pennsylvania. 

Fundamental Measurements for Cor- 
rosion Investigation, Howell, 
Public Service Electric and Gas Co., 
Maplewood, New Jersey. 


(Continued Page 20) 


FUME 
STACKS 


Day day, more and more PLA- 
TANK Stacks work helping 
solve corrosion problems. 


PLA-TANK STACKS 


are manufactured from long-life 
resin-bonded glass fiber. 


PLA-TANK STACKS 


are resistant wide variety 
fumes and temperatures. Not af- 
fected extremes weather. 


PLA-TANK STACKS 


are light weight, relieve danger 
collapsing and sagging roofs; 
need less support. Save han- 
dling, freight and shipping charges. 


PLA-TANK STACKS 


are easy install, require less 
rigging. 


PLA-TANK STACKS 


are competitively priced with other 
corrosion-resistant materials. 


PLA-TANK STACKS 


are available now diameters 
54”. 


PLA-TANK STACKS 


are the answer your needs for 
many fume exhaust jobs now 
your drawing boards for re- 
placements existing systems. 


Write for free data sheet 
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(Continued From Page 19) 


Oil and Gas Production 
Symposium 
Chairman: Buchan, Humble Oil 
and Refining Co., Houston, Texas. 
Co-chairman: Greco, United Gas 

Corp., Shreveport, Louisiana. 

Survey Corrosion Control 
fornia Pumping Wells, Frank Davie, 
Shell Oil Co., Los Angeles, California, 
and Preston Hill, Signal Oil Gas 
Co., Long Beach, California. 

Steel Oil-Well Products, Paul 
Delahay, Jacob Strassner, and Hassan 
Gamgoum Louisiana State Univer- 
sity, Baton Rouge, Louisiana. 

Corrosion Control Creole’s Lake 
Maracaibo Pipeline System, Frank 
Chuck Creole Petroleum Corp., Ca- 
bimas, Estado Zulia, Venezuela, South 
America. 

Sulfide Corrosion Cracking Pro- 
duction Equipment, Treseder 
Shell Development Co., Emeryville, 
California. 


Pipe Line and Underground 
Corrosion Round-Table 
Chairman: 
Line Anode Corp., Tulsa. 
Co-chairman: Barrett, Stanolind 
Oil and Gas Co., Tulsa. 


Pipe 


Elevated Temperature Symposium 
Chairman: Fritzlen, The Haynes 
Stellite Co., Union Carbide and Car- 
bon Corp., Kokomo, Indiana. 
Co-chairman: Skinner, The Inter- 
national Nickel Co., Inc., New York. 
Corrosion Behavior High Tempera- 
ture Structural Metals Fused Salts, 


REVISED PRICES for 


Manly, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. 


Protective Coatings Symposium 
Chairman: Senatoroff, Southern 

Counties Gas Co. California, Los 

Angeles. 
Co-chairman: Meyer, St. Louis 

Metallizing Co., St. Louis. 

Laboratory and Plant Evaluations 
Liquid Neoprene Coatings, 
Seymour, Atlas Mineral Products Co., 
Mertztown, Pennsylvania. 

Coating Testing for Tank Car Lin- 
ings, Spraul, General American 
Transportation Corp., East Chicago, 
Indiana. 

Metallized System Coatings, 
Ingham, Metallizing Engineering Co., 
Long Island City, New York. 

Epon Resins Corrosion Preventive 
Chemical Corp., Union, New Jersey. 


General Corrosion Problems 

Round-Table 

Chairman: Stout, 
University, St. Louis. 

Co-chairman: Fisher, Monsanto 

Chemical Co., Everett, Massachusetts. 


Washington 


Fisher Accepts Post 
Round Table Session 


Orman Fisher, corrosion engineer 
the Research Department Mon- 
santo Chemical Company has accepted 
the post co-chairman the General 
Corrosion Problems Round Table 
held during the NACE Tenth Annual 
Conference and Exhibition Kansas 
City, March 15-19, 1954. Lawrence 
Stout, Washington University, St. 
Louis, chairman the round table. 


BINDERY SERVICE 


Effective once are the following prices for binding copies COR- 
ROSION. Specifications: Full green cloth, hard cover, sewed, stamped 
the back with the name CORROSION, and volume and year. Prices 
net, transportation extra. Send your complete copies prepaid with full 
instructions. Ask for prices specifications other than those given. 


Technical Section Only...........$5.20 


Abstract Section Only........... 5.20 


Technical and Abstract 


Sections one volume.......... 


5.50 


Complete volume, all pages, covers 


and advertisements 


5.50 


ART BOOKBINDERS 


616 West 19th St. 


Houston, Texas 
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Three Educational 
Lectures Are Listed 


The following three educational lec- 
tures are given the Tenth 
Annual Conference and Exhibition 
Kansas City from 4:30 5:30 
Tuesday, Wednesday and Thursday, 
March 16, and 18: 

Fundamentals Stress Corrosion, 
Harwood, Office Naval Research, 
Navy Dept., Washington. 

Fundamentals Cathodic Protection, 
Weast, Case Institute Tech- 
nology, Cleveland. 

Design and Interpretation Field 
and Service Corrosion Tests, 
LaQue, The International Nickel, Co., 
Inc., New York. 


Applications for Hotel 
Space Are Sent Out 


Members the National Association 
Corrosion Engineers were mailed 
hotel reservations for the 1954 Kansas 
City NACE Tenth Annual Conference 
and Any member who 
wishes another copy the reservation 
form may get from Central Office 
request. 


Instrument Congress 


Plans Are Discussed 


Initial plans for the September 13-24, 
1954 First International Instrument 
Congress and Exposition were discussed 
Philadelphia October 23. The Instru- 
ment Society America sponsoring 
the congress and eight United States 
and two German technical organizations 
are cooperating. 


Marshall, Jr., Gets 
AIChE Walker Award 


William Robert Marshall, Jr., profes- 
sor chemical engineering 
ciate dean the college engineering, 
University Wisconsin, Madison, will 
given the American Institute 
Chemical Engineers’ 18th William 
Walker Award. The award given an- 
nually for distinguished contribution 
chemical engineering literature. The 
award will made the awards ban- 
quet December 15, during the annual 
meeting the institute St. Louis. 


Bromley Receive 
AIChE Junior Award 


LeRoy Alton Bromley, associate pro- 
fessor chemical engineering, Univer- 
sity California, Berkeley, will 
the 1953 annual Junior Member Award 
the American Institute Chemical 
Engineers. The award granted for 
papers judged most outstanding those 
published the AIChE’s 
cation, Chemical Engineering Progress 
for the three year period 1950-52. 

Firms that wish exhibit the NACE 
10th Annual Conference 
Kansas City March, 1953 may get 
information writing NACE’s Cen- 
tral Office, 1061 Bldg., Houston, 
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NACE NEWS 


Comparison resistance corrosion. This photograph 
tubing subjected corrosion gas condensate the 
petroleum industry shows (left) condition internally 
nickel plated section after months’ service, and (right) 
bare steel tubing service for months. (Photographs 
courtesy Bart Manufacturing Co., Bellville, J.) 


Seamless Steel Pipe with 


Integral Lining Pure Nickel 


pore-free, adherent, nickel coating can made 
integral part steel pipe and fittings new tech- 
niques and plating equipment. 


Standard thicknesses pure nickel deposited 
the inside surfaces range from .007” .015”. 
Heavier deposits are laid where required. 


Applications nickel-lined pipe are increasing 
fields such the following: 


ORGANIC CHEMICALS 


Phenol, glycerine, alcohol, formaldehyde and 
chlorinated organics, well many other liquids 
and gases can handled nickel-lined pipe 
low rates corrosion. 


CAUSTIC SODA 


For concentrations 73%, caustic producers 
and users, alike, find nickel-lined pipe particularly 
satisfactory for controlling corrosion well prod- 
uct purity. Furthermore, the newly produced nickel- 
lined fittings allow wide choice welded fittings. 


PULP AND PAPER 


Nickel-coated steel pipe combines the corrosion- 
resistance nickel with the structural strength 
seamless piping provide superior means 
handling hot caustic liquors, green black. not, 
however, recommended for use where high free 
chlorine content exists the aqueous media, nor 
handle sulfurous acid. 


INTERNATIONAL NICKEL COMPANY, INC. 


NATURAL GAS PRODUCTION 


Nickel-lined pipe answers the sour and sweet dis- 
tillate corrosion problem providing control for 
prolonged periods under severe condensate condi- 
tions. Advent sealing type joints for nickel-lined 
tubing helps solve the old problem plating API 
threaded joints. 


WATER SYSTEMS 


Where water requirements call for high purity, 
deionizing processes may used. Nickel-lined pipe 
proves ideal for handling such deionized waters. 
also controls chloride corrosion from brackish water 
such that used Gulf Coast areas coolant. 


Whatever your industry...when you have metal 
problem, send details for our suggestions. 


The unbroken interior surface nickel-lined pipe attests 
success new plating techniques and newly developed equip- 
ment. This solution many cor- 
rosion and contamination problems. 


WALL STREET 
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American Welding 12-Year Test 
Metallizing, Paint Systems Outlines 


continuing test paint systems 
4248 steel panels underway sponsored 
the American Welding Society, 
39th New York 18, Ac- 
cording progress report released 
members the Society’s Subcommittee 
Corrosion Applications, AWS Com- 
mittee the test will cover 
12-year period. 

the time the progress report, 
the panels had been prepared and were 
ready for mounting for exposure test- 
ing. Included this report were: Test 
specimen data, prepared Shep- 
ard, who supervised the spraying the 
specimens; tabulation the data 
the coating thickness each group 
specimens showing thickness and weight 
measurements the sprayed coatings; 
sample panel preparation record card, 
one for each specimen; field inspection 
record card; instructions for preparing 
field inspection records; and table 
distribution specimens which shows 
the randomized distribution each lot 
specimens the same kind. The pat- 
tern for the randomized distribution was 
prepared Sam Tour, Sam Tour, Inc., 
and Frank LaQue, The International 
Nickel Co., Inc., with the co-operation 
the Bell Telephone Laboratories. 

The base steel panels were supplied 
Armco Steel Corp., and United States 
Steel Corp. From Steel came the 
following: 900 pieces .125-inch, 
Heat No. 484. From Armco Steel 
Corp. came: 1800 pieces .125- 
inch and 1000 pieces .125-inch, 
Heat No. 25491. 


Panels Were Inspected 


Finish the specimens was clean 
acid pickle. All peculiarities surface 
were noted and panels showing bad de- 
fects were rejected. preparation 
prior blasting, corners all panels 
and notches used for the code marking 
system were ground into the panels, All 
panels were thoroughly blasted with the 
specified abrasive and then re-blasted 
represent the maximum cleanness and 
roughness that can obtained steel 
the type used. 

All blasting was done according 
specifications in-three classifications: 
Coarse silica sand blast; fine silica sand 
blast; and steel grit blast. 

Metallizing conditions were also 
closely controlled regarding panel 
mounting; spray gun mounting; spray 
data. (type gun used, air and gas 
pressures); wire speeds; thickness de- 
posited per cycle, (the panels were 
mounted while-like apparatus which 
rotated them past the spray gun); edge 
coating and steel flash bonding coating. 


Coating Analyses Given 


Analyses the primer coat are given. 
Subsequent coatings were: aluminum 
vinyl, clear vinyl and chlorinated rubber. 
Analyses for these coatings also were 
given. 

For measuring the thickness the 
coatings, instrument called 
cometer which used magnetic flux cur- 
rents was used. Weight the coatings 
was also calculated and the results given. 
Sites for exposing the panels are 


listed follows: Kure Beach, fect; 
Kure Beach, 800 feet; Point Reyes, Cal.; 
Gulf Coast, New York City, Columbus, 
Ohio; Chicago, Reserve and Wrights- 
ville Beach. 


ASME Annual 
Papers Related 
Corrosion Are Listed 


Some the papers corrosion in- 
terest scheduled presented during 
the 1953 annual meeting the 
can Society Mechanical Engineers 
New York City November 29-December 
are: 

The Use Additives for the Pre- 
vention Low-Temperature Corrosion 
Oil-Fired Steam-Generating Units. 

Air Pollution Controls—Air Pollution 
Control Canada, New York, Great 
Britain, Los Angeles. 

The Solubility Hydrogen and Ni- 
trogen Water. 

Action Boiler Water Steel. 

Corrosion Steel Boilers—Attack 
Dissolved Oxygen. 

Experimental Boiler Studies 
Breakdown Amines. 

Per Cent Chromium Alloys for 
1000 2000 Degree Operations. 

Effect Certain Elements 
Graphitization Steel. 

Experimental Superheater for Steam 
2000 Psi, 1250 

Super Refrigeration. 

Use Sorbents for Drying Process 
Gas and Air. 


the 


the 


Dates Set for Meeting 


Electrodeposition 


April 21-24, 1954 are the dates selected 
for the International Conference 
Electrodeposition London. This de- 
cision was made the first meeting 
the International Council for Electro- 
deposition held the headquarters 
the British Institute Metal Finishing 
London. Walter Meyer was wel- 
comed official delegate the Amer- 
ican Electroplaters’ Society. 

The international council 
sidered such questions the exchange 
publications and universal standards 
for electroplating. 

Membership the international coun- 
cil open technical organizations 
throughout the world interested elec- 
trodeposition. Further information may 
had from Honorary Corresponding 
Secretary the Council, Dr. Wer- 
nick, Institute Metal Finishing, 32, 
Great Ormond St., London, 
England. 


API Abstract Service 


The American 
Division Refining has 
new Technical Abstract Service cover- 
ing 100 the most useful 
and chemical publications. 
the service may obtained 
Louis Stork, Editor, Technical Ab- 
stract Service, American Petroleum 
stitute, West 50th New York 
20, 
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Rust Prevention 
Manufacturing Topic 
November Meeting 


Protection finished surfaces through 
stages machining, assembly, storage 
and end use was scheduled dis- 
cussed Gillette, Chief Chem- 
ist, New Departure Division, General 
Motors Corp. New York November 
18. The talk Prevention Practices 
Manufacturing Operations,” was 
sponsored jointly the New York Dis- 
trict, American Society for Testing Ma- 
terials and New York Section, American 
Society Lubrication Engineers. 


Rossini Addresses 
4-Group Meeting 


Frederick Rossini, 1953 Marburg 
Lecturer addressed members four 
technical societies November 
The meeting was held Hous- 
ton. His topic was “An Excursion 
Chemistry.” The meeting 
was sponsored jointly Southwest 
District, American Society for Testing 
Materials; Southern Texas Section, 
American Chemical Society; South 
Texas Section, American Institute 
Chemical Engineers; South Texas Sec- 
tion, American Society for Quality 
Control. 


Bardwell Heads TP-15 


Bardwell, Engineer Tests, 
Chicago Eastern Railroad, 
Danville, Ill. has been elected chairman 
NACE Technical Practices Commit- 
tee Corrosion Control the 
Transportation Industries, 


Symposium 
SULFIDE 
STRESS 

CORROSION 


Reprinted from Corrosion, 
October, 1952. 


Consists five papers, plus dis- 
cussions presented the NACE 
Eighth Annual Conference 
Galveston, Texas, March 1952. 
pages. Includes NACE Tech- 
nical Practices Committee Re- 
port TP-1G titled “Field Ex- 
perience With Cracking High 
Strength Steels Sour Gas and 
Oil Wells.” 


Per Copy, postpaid 


more copies one address, 
postpaid, per copy 
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the name that means 


PROTECTION 


corrosion 


Gas men for over years have known that any product 
bearing the Dresser name really does the job for which 
made. Before recommending Dressertape you, made 
sure would work—give you the lasting protection you need. 


Now, ask you try it, with the same confidence you 
have other Dresser products. 


Dressertape can save plenty expensive man-hours and 
cut your over-all costs every job where pipe protection 
it’s faster, simpler, more effective. 


Welded joint quickly and permanently 
protected Dressertape without 
special surface preparation. 


Complete, uniform coverage irregular 
joints and fittings easy with Dressertape. 
gaps, voids holidays. 


LOOK THESE OUTSTANDING DRESSERTAPE FEATURES! 


Easy, clean apply—sticks atatouch, Exceptional electrical properties— 
no heating equipment required. dielectric strength: 10,000 volts; insu- 
@ Safe to use—no burns, no fumes. lation resistance: 100,000 megohms. 


Conforms irregular surfaces 


Lasting protection against water, oil 
cially over fittings service lines. 


and soil chemicals —equal exceed- 
Immediate backfill—no waiting. ing yard mill-wrapped pipe. 


+ Dressertape is a trade-mark of Dresser Manufacturing Division 


DRE MANUFACTURING DIVISION 
Bradford, Penna. 
(One the Dresser Industries) 


Warehouses: Houston, Texas and 
South San Francisco, California 


Please send detailed information and literature 


Gentlemen: about Dressertape. 


Please have your sales engineer call with 
Dressertape samples. 
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CORROSIVE FERRIC CHLORIDE 
FLOWS THROUGH THIS 
SARAN LINED INSTALLATION 


Large West Coast refinery depends 
easy-to-install SARAN LINED STEEL PIPE 
resist corrosion and 


assure uninterrupted processing 


Some time ago, large West Coast oil 
company investigated better methods 
handle corrosive ferric chloride 
solution. The company’s successful 
operation demands uninterrupted 
processing. Unscheduled ‘‘shut- 
downs” mean production pile-ups, lay- 
offs and heavy expense. Saran Lined 
Saran Lined Pipe Company 

2415 Burdette Ave., Ferndale, Mich. 


Please send copy your catalog 
| Saran Lined Pipe, Valves and Fittings. 


City 


Steel Pipe was successful from the 
start. The use Saran Lined Pipe Fit- 
tings and Valves assured tight, leak- 
proof joints. The dependable, long- 
term service and excellent corrosion 
resistance Saran Lined 
Pipe will postpone replacements 
indefinitely. Saran Lined Steel Pipe 
can delivered immediately, cut 
and threaded your specifications 
fabricated the field with your own 
equipment. We'll glad assist you 
with installation plans. Write call 
the SARAN LINED PIPE COMPANY, 
Ferndale, Michigan. Offices New 
York Boston Pittsburgh Tulsa 
Philadelphia Chicago Portland 
Indianapolis San Francisco Houston 
Denver Angeles Seattle 
Toronto Montreal. 


RELATED SARAN PRODUCTS 
Saran rubber tank lining Saran 
rubber molding stock Saran pipe 
and fittings Saran tubing and fittings 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, FERNDALE, MICHIGAN 


ASSOCIATION CORROSION ENGINEERS Vol. 


BOOK REVIEWS 


American Standard Specifications for 
Mechanical Joint for Cast Iron Pres- 
sure Pipe and Fittings. paper 
cover, pages. April, 1953. Ameri- 
can Water Works Association, 521 
Fifth Ave., New York 17, Per 

Definitions, description, pipe and fittings 
which applicable, dimensions and 
tolerances, bell and socket, glands, bolt 
holes, gaskets, bolts and nuts, records, 
inspection and notes installation, 
tables mechanical joint dimensions, 
dimensions gaskets and bolt and nut 
dimensions are given. 


Paint Application Specifications. No. 
Shop, Field and Maintenance Paint- 
ing. 11, pages, loose-leaf, 
paper cover. 1953. Steel Structures 
Painting Council, 4400 Fifth Ave., 
Pittsburgh 13, Pa. Per copy...... 

One the series paint application 
specifications issued the council. The 
specification expected apply tiie 
painting interior and exterior steel 
surfaces structures exposed the 
weather, moisture, condensation other 
corrosive conditions. The specifications 
include procedures applicable when con- 
ditions are sufficiently corrosive war- 
rant the best application. Definitions, 
procedures, storage paints and thin- 
ners, temperature recommendations, 
kind brushes used, brushing 
technique, spray equipment 
cation technique, shop, maintenance and 
field painting, descriptions different 
classes paints, drying times and 
safety precautions are covered. 


Symposium Fretting Corrosion. 
pages, inches, paper cover. 
1953. American Society for Testing 
Materials, 1916 Race St., Philadelphia 
Pa. Per copy, $2.75. 

Horger, Herbek, Jr. and 

and McClellan. The booklet also in- 

liers and general discussion the five 
papers 

Mr. Campbell discusses fretting wear 
metal surfaces from the broad view. 
unusual type-a corrosion 
tory relative motion.” This motion be- 
tween supposedly-fixed, mating parts 
shown cause gross slip between the 
surfaces sometimes accelerated abra- 
sive oxide films formed result 
the wear. Some ways mitigating ‘he 
slip and suggestions for future research 
regarding the mechanism are given. 

Valuable information was given 
Mr. McDowell the result 
fretting corrosion large number 
combinations different metals 
could compare the susceptibility 
these this “corrosion motion.” 
garding remedies has some 
ing comments offer. 

anyone concerned with the 
ing number service failures 
all types machinery and equipment 
due fretting, Mr. Horger’s encourag- 
ing results improving fatigue resist- 
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THRESHOLD 


Positive Corrosion Contro 
Cooling Water Systems 


Calgon Threshold Treatment simple, economical method for controlling corrosion. 


reduces tuberculation, and keeps heat transfer surfaces clean and efficient. 


Threshold Treatment stops corrosion forming protective film right 
the corroding surface. adaptable for use once-through recirculating systems 


and protects all the surfaces involved the heat transfer process. 


Threshold Treatment with Calgon has cut maintenance costs and 


stepped efficiency hundreds cooling water systems. Write phone 


for information, send for the booklet, “Calgon Controls Corrosion.” 


Reg. U.S. Pat. Off. 


**Threshold Treatment with Calgon for controlling corrosion licensed under U.S. Patent 2,337,856. 


calgon, inc. 


SUBSIDIARY HAGAN CORPORATION 
HAGAN BUILDING 
PITTSBURGH 30, PENNSYLVANIA 
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BOOK REVIEWS 


(Continued From Page 24) 


ance minimizing fretting corrosion 

should helpful guides further 

research. 

Messrs. Herbeck and Stohecker’s paper 
gives results research evaluating ef- 
fects some basic characteristics 
lubricants fretting delaying 
minimizing wear from this phenomena. 

Messrs. Uhlig, Tierney and 
paper describes test machine designed 
and constructed measure fretting cor- 
rosion weight loss under precisely 
defined connditions. 

The booklet well illustrated with 
color and black and white photographs. 
Papers the symposium were discussed 
experts the fields concerned and 
their comments are included. 

Papers and Publications the Daniel 
and Florence Guggenheim Jet Propul- 
sion Centers. 1951-52. paper, 
pages. California Institute Tech- 
nology, Princeton University. Avail- 
ability not indicated. 

Titles and authors, journals which 

published and abstracts the papers 

issued the Guggenheim Jet Propul- 
sion Centers are given. Copies the 
papers are available request. 


Semaine d’Etude Physique des 
Meaux, 1951. (In French) 188 pages, 
10% inches, paper cover. Edi- 
tions Metaux, Saint-Germain-en-Laye, 
Rue Marechal Joffre, Paris. Price, 
1500 Francs. 
Ten articles rupture phenomena re- 
lated metals organized under the su- 
pervision the French Society 
Metals. The articles are: Les Experi- 
ences Fondamentals sur Rupture des 
Solides, Theories sur Rupture des 
Metaux, Conditions d’Apparition 
Rupture Cours des Essais Fluage, 
L’Essai Resilience les Divers 
Facteurs Fragilisants, Fragilite 
Revenu des Aciers, Rupture des Metaux 


USED IN: 


CORROSION 


Pre-Heaters 


Reactor Tubes 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


Ferreu par Corrosion Tensions Me- 

chaniques Associees, Decohesion 

Corrosion sous Tension des Metaux Non 

Endurance, Relation Entre Fatigue 

des Aciers Leur Deformation Plas- 

tique, Propagation Detention des 

Fissures Fatigue. final article 

appended titied L’Analyse Morphologi- 

que des Cassures. 

This volume the third series 
volumes proceedings available 
from the same publisher, Others previ- 
ously published were Diffusion des 
Atomes dans Metal, 1949; Deforma- 
tion Plastique des Metaux Alliages, 
1950. Yet published Formation 
Grain, 1952. 

Congres des Materiaux Resistant 
Chaud. AERA 1951. (In French) 398 
pages, inches, paper cover. 
Editions Metaux, Rue Marechal 
Joffe, Saint Germain Laye, Paris. 
Price, 5000 Francs. 

collection articles heat resistant 
materials delivered meeting spon- 
sored Association pur 
ment Recherche Aeronautique. Nine 
introductory articles discuss fundamental 
problems connection with materials 
and design high temperature struc- 
tures, including reaction motors, refrac- 
tory materials, methods measuring 
factors related high temperature oper- 
ations and others. Five articles deal with 
creep phenomena, four instruments 
for measurement, seven light metals, 
seven alloys and refractories resist- 
ant heat, eight cermets, four 
carbon, graphite and ceramics, and two 
organo-metallic materials. 

The book liberally illustrated and 
the articles include numerous references. 


Requests for additional copies Cor- 
rosion should addressed Central 
Houston Texas. Single copies are 
sold members 50c each and 
non-members each. list ex- 
hausted issues published frequently 
during the year Corrosion. 


Heat 
Transportation Equipment 
Salt Water Lines 


Also available from Barrows: Ceramic coated stainless 
steel and inconel tubes for external temperatures and 
contamination processes. 


Plummer Reelected 
Head Welding Society 


Fred Plummer, director engi- 
neering, Hammond Iron Works, War- 
ren, Pa. has been reelected president 
the American Welding Society. Mr, 
Plummer was instructor and asso- 
ciate professor Case Institute Tech- 
nology, Cleveland for years. 
Humberstone, vice-president Air Re- 
duction Co., Inc. New York City, was 
elected first vice-president the 
Chyle, Director Welding Re- 
search, Smith Corp., Milwaukee, 
was elected second vice-president and 
Donald, Inc., New York City, was 
elected treasurer. 


AIChE 46th Annual 
Meeting Set Dec. 13-16 


Three sessions general papers 
chemical engineering, covering tonics 
ranging from packed towers and bu)ble 
cap trays, ion exchange, 
cial resin plants, distillation, heat trans- 
fer, dust and mist collection and drying 
operations will given the 46th 
Annual Meeting the American 
tute Chemical Engineers. The 
will held St. Louis, Mo., Dec. 
13-16, Hotel Jefferson. 


Porcelain Enamel 


Joint Topic 


The Building Research Advisory 
Board, the Building Research Advisory 
Board Institute and the Porcelain En- 
amel Institute sponsored jointly con- 
ference porcelain enamel November 
12-13 the National Academy Sci- 
ences Washington, The physical and 
chemical properties porcelain enamel 
and the uses the material labora- 
tories handling fission products were dis- 
cussed. 


MANUSCRIPTS 


Approved for 


Publication 


Corrosion Acids High Tempera- 
and Wachter 


Porcelain Enamels and Ceramic Cost- 
ings, Prime Inhibitors Metal Corro- 
sion Dwight Bennett 


Materials for Central Station Pumps 
Godshall 


Robert Mallett—Pioneer Corrosion 
neer Wilson Lynes 


Laboratory Measurement the 
sion Ferrous Metals Soils 
Schwerdfeger 


The Measurement Electrode 
Potentials Norman Hackerman 
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heat-treating container lasted HOURS 


Here are two heat-treating containers that 
were used the same service—for pack 
annealing metal parts. operation, they 


were exposed temperatures high 
1800 deg. 

The steel container disintegrated the end 
only hours this service. The one made 
from alloy was ready take even 
more punishment after two and one-half years. 


Similar savings can obtained using 


TRADE-MARK 


NACE NEWS 


? 


Alloy) 


alloy for many other types heat- 
treating equipment where stresses high tem- 
peratures and corrosion take heavy toll 


steel parts. 


For complete information MULTIMET 
alloy, including properties and fabrication 
methods, write the nearest district office for 
the booklet, “Haynes Alloys for High-Tem- 
perature The booklet also gives data 


other high-temperature alloys. 


Haynes Stellite Company 
Division 
Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 
Los Angeles—New York—San Francisco—Tulsa 


and are trade-marks Union Carbide and Carbon 


q 
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TRADE MARK REG. U. & PAT. OFF. 


sinks and fume hoods 


new laboratory! 


This just corner the Haveg 
Corporation’s new research lab the 
Marshallton, Delaware factory. All sinks, 
fume hoods, test ovens and piping were 
made from Haveg plastic material. 
know that years from now each piece 
still will serviceable, that corrosion 
minimized with less possiblity 
contamination. All equipment will take 
temperatures above 265° with wide 
margin safety. 


Sinks can molded plain, corner, 
drainboard type, with sloping sides, 
baffles, and splashboards. Fume hoods, 
crystallizing dishes, drying and etching 
trays, small containers, pitchers and 
beakers, dippers, funnels, all meet 
standard special requirements, are 
manufactured easily Haveg from 
acid-digested asbestos mixed with 
special resins. 


you want improve the corrosion 
resistance your lab, call Haveg. 
Write for Bulletin F-6, showing sizes, 
specifications, design possibilities. Our 
main business building tanks, towers, 
fume systems, heat exchangers, piping 
big equipment for the process indus- 
tries. Helping you with your lab equip- 
small scale the superior chemical resis- 
tance Haveg! 
PUMPS TANKS PIPE 


Factory: Marshaliton, Del. Wilmington 3-8884 
Exchange 3821 Delaware 7-6088 Valley 1610 


CLEVELAND DETROIT 
Washington 1-8700 Broadway 3-0880 


Los 


HARTFORD HOUSTON 
Hartford 6-4250 Jackson 6840 Mutual 1105 
SEATTLE ST. LOUIS 


Hemlock 1351 Hiland 1223 


* A Subsidiary of Continental-Diamond Fibre 
Company. 
SEND FOR 64-PAGE HAVEG BULLETIN 


Vol. 


Cast Alloy Reference Sheet—Included 
Page the September, 1953 Cooper 
Alloy Foundry Hillside, 
“Newscast,” gives applications, designa- 
tions, chemical composition, machinabil- 
ity data, heat treatment recommenda- 
tions, weldability criteria, mechanical 
and physical properties and table 
corrosion resistance acids, 
alkalis, salts, oxidizing agents, gases, or- 
ganic materials, corrosive waters and 
others Cooper Alloy (Alloy Type 
Cr). 

Harvey Aluminum, Torrance, Cal. re- 
structural aluminum alloy with mechan- 
ical properties superior those any 
heretofore developed alloy. has been 
designated HZM 100. The alloy was de- 
veloped, the company says, achieve 
the ultimate strength for extrusion 
and for maximum corrosion resistance. 

e 
Parcolac 101 Black and Parcolac 102 
Aluminum are two new products de- 
veloped Parker Rust Proof Com- 
pany. company: reports the finishes, 
applied over Parco compound, have 
withstood 100-hour salt spray test. 

The Beryllium Corp. has announced 
new master alloy percent beryllium 
chiefly for its contribution the hard- 
enability stainless steel, especiaily 
Cooper Alloy Foundry Company’s V2B 
18-8 hardenable alloy. alloy has 
high corrosion resistance well. The 
master alloy being investigated also 
for its applicability wrought stainless 
alloys. 

& 
Specialized Instruments Company, Bel- 
mont, Cal. has developed its “Spinco 
Model Electrophoresis-diffusion In- 
strument” suggested for the analysis, 
study and identification electrically- 
driven particles biological and chemi- 
cal research fields, illustrated folder 
gives full information. 

Neoprene 100, formulation designed 
provide 1/16-inch coats tank linings 
Carboline Company, 331 
Ave., St. Louis 19, Mo. The new ma- 
terial, the company claims, makes 
possible eliminate the 20-coat 
systems formerly required line tanks 
with Neoprene. Brush coats 
mils can applied with loss phys- 
ical corrosion resisting properties. 
They cure room temperatures. 
primer, Neoprene 100 Primer, suitable 
for sandblasted and wirebrushed rusty 
steel resistant direct corrosion, 
creep corrosion and provides excellent 
edge protection, the company claims. 
physical properties and other char- 
acteristics these formulations are de- 
scribed Bulletin 700 available from 
the company request. 

Formula FX-7, bacteria culture de- 
signed produce proteolytic enzymes 
feeding the organic matter cess- 
pools has been developed The Fer- 
mex Company, Hill St. Newark 
The enzymes digest proteins and 
fats and carbohydrates maintain the 
contents cesspools liquid state, 
preventing clogging. 


Barcote No. 600, leaded petroleum 
compound developed protect metal 
surfaces against corrosion has been in- 
troduced the Brooks Oil Company, 
934 Ridge Ave., Pittsburgh 12, Pa. The 
material, which may applied either 
brush air spray, solvent cut- 
back leaded compound, producing thin, 
semi-hard film lubricant which ad- 
heres and penetrates all metals, the 
company reports. The flexibility the 
coating permits its expansion with the 
basis metal without cracking. The com- 
pany also reports does not emulsify 
with water and sufficiently penetra- 
tive carry behind scale and through 
rust. does not evaporate storage 
and never dries hard. 


Marlow Pumps, Ridgewood, 
merged December with Bell and Gos- 
sett Co., Morton Grove, 


Dow Corning XC-271, silicone 
uct with adhesive strength that com- 
pares favorably with pressure-sensitive 
adhesives room temperature and rang- 
ing from —55 300 degrees has 
been developed. The material, highly 
water repellant and resistant weath- 
ering, oxidation and variety com- 
mon chemicals, has excellent dielectric 
properties also. Data Sheet 4-602, avail- 
able from the company Midland, 
Mich. gives extensive summary 
the material’s properties. 

3-Inch Tenite pipe has been laid 
the Williston Basin, delivering crude oil 
from storage tank battery tank 
car siding nine miles away. The pipe 
was designed operate maximum 
scheduled deliver 2500 barrels 
crude oil daily. The oil carried paraf- 
fin-base containing corrosive sulfuric 
gas. The non-clogging and non-corrosive 
properties the Tenite are expected 
asset. Three men joined the pipe 
five days. The line owned Plas- 
tic Service Lines, Inc., Denver. 
McCormack, Denver was the 
Greene, Casper, Wyoming and 
Luther Symons, Denver, supervised in- 
stallation. Johnson Plastic Corp., Cha- 
grin Falls, Ohio extruded the pipe. 


Carpenter Stainless 20, nickel-bearing 
steel has been released from all controls. 
Stainless sulfuric acid resisting 
stainless. Stainless No. with Colum- 
bium available tubing, pipe, 
and plate. 

Pfaudler Inter-American Corp., 
been established handle the foreign 
business The Pfaudler Co., 

Knapp Mills Mexico has been organ- 
ized with headquarters Mexico City 
fabricate for Mexican industry 
components now imported 
countries. 

Cocoon, 4-page folder describing the 
sprayable vinyl coating developed 
Protective Coatings, Inc., 807 
mont Ave., Tampa, Fla. available 
request from the company. 


(Continued Page 30) 
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exteriors 
coast coast 


The gleaming white, good-as-new 
Parlon finish the brick building 
right four years old. The ad- 
joining building appearing left 
photo, painted with another type 
finish, already showing signs 
wear. The paint used right was 
Paron, based Parlon, manufac- 
tured Rudd Paint Varnish Co., 
Seattle, Washington. 


ank 
and 
single coat Parlon keeps this brick boiler house Parlon-based paint keeps the masonry exterior Lago Mar North Hotel, 
lto Weyerhaeuser Timber Company, Everett, Washington, Fort Lauderdale, Florida, looking bright and inviting. Two years ex- 
looking like new despite the weathering two severe posure long days sun and salt sea air have failed make inroads 
las- northwest winters. Paint Paron, manufactured this finish. Paint Lewlastic, Parlon-based, manufactured Sun Sea 
Rudd Paint Varnish Co., Seattle, Washington. Paint Varnish Co., Inc., Boca Raton, Florida. 
eer. 3 
From blistering sun sub- maintenance paint must take beating and keep 
zero cold, salt sea air corrosive fumes—Parlon- structures looking bright and clean. 
based paints are giving exterior surfaces protective Easily applied masonry, metal wood, paints 
finish that retains its “just painted” look even after with Parlon (chlorinated rubber) dry almost 


years weathering. fast lacquer. For better service lower long- 
Parlon’s ability withstand severe exposure term costs, see your paint supplier for details 
the elements, its resistance even the corrosive Parlon-based paints, write directly Hercules 


effect chemicals, makes ideal for use producer Parlon. 
yon 


Cellulose Products HERCULES POWDER COMPANY 999 King St., Wilmington 99, Del. 


MADE 


LOOK FOR THIS LABEL 
THE PAINT CAN... 


CHLORINATED RUBBER 


PARLON CHLORINATED RUBBER PAINTS ARE AVAILABLE FROM 400 MANUFACTURERS UNDER THEIR OWN BRAND NAMES 


CR53-6 
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Jet-O-Blast, portable sandblasting gun, 
has been developed Jet-O-Blast, 126 
Sutter St., San Francisco, Cal. 


Condor Acid Discharge and Condor Acid 
Suction hose, products Raybestos- 
Manhattan, Inc., Manhattan Rubber Di- 
vision, Passaic, have been im- 
proved the addition new syn- 
thetic previously used materials for 
tube and cover. 


Underground Corrosion mitigation dis- 
cussions oriented three levels: man- 
agement, engineers and crew foremen 
and application and 
sonnel are offered by. Plastic Engineer- 
ing Sales Corp. .R. Bender, 
manager, who conducts the discussions, 
said they are designed explain the 
economics and good will aspects 
management, consider engineering ap- 
plications and methods for engineers, 
and give basic data corrosion, 
methods applying mitigation meas- 
ures and explaining good practice 
application and maintenance personnel. 
Firms who wish have this discussion 
presented their personnel are invited 
1037, Fort Worth, Texas. Mr. Bender 
says can give better schedules when 
discussions are planned days 
advance. 


Monsanto Chemical Company’s Plastics 


Division Springfield, Mass., has started 
planning for $1,250,000, 44,000-square- 
foot, new applications and market 
research center. The center will de- 
voted inquiries into the possibilities 
plastics. Monsanto’s current sales in- 
clude estimated percent prod- 
ucts new the last two years and with 
new products during the past year. 


The First Polyethylene production plant 
Monsanto Chemical Company 
being erected Texas City, Texas. The 
new unit, located adjacent the firm’s 
existing plant Texas expected 
produce commercial quantities 
polyethylene during the fourth quarter 
1954. Monsanto will become pro- 
ducer styrene, phenolics, celulosics, 
vinyls, aminoplasts 


Tables giving chemical and physical 
properties different plastics has 
been compiled and are now available 
from Atlas Mineral Products Co., 
Mertztown, Pa. 

Revolving Rubber mats operating 
wet abrasive slurry for burnishing and 
polishing last from percent 
longer than fabric polishing wheels, 
according Gerity-Michigan Corp., 
Adrian, Mich. The abrasive compounds 
may used over and over, with little 
loss, the company says. 

Quantitative Measurements the sulfur 
content specimen can made 


WHAT ASBESTOS PIPE LINE FELT 
YOU NEED? 


NICOLET 15+ ASBESTOS PIPE LINE FELT. 
NICOLET 15+ PERFORATED ASBESTOS PIPE LINE FELT. 
NICOLET ASBESTOS PIPE LINE FELT. 


NICOLET 


these standard products not meet your specifications will 
pleased work with your engineers help solve your problem. 


new technique developed Research 
and Control Instruments Division, North 
American Phillips Co., 750 South Ful- 
ton Ave., Mount Vernon, The 
measurements are made with stand- 
ard Morelco spectrograph with new 
type goniometer housing which allows 
the Geiger counter travel 146 de- 
grees and permits use helium instead 
air the x-ray path. Tests indicate 
the new method has probable sensi- 
tivity limit 0.05 percent sulfur oils. 

e 
Xeroradiography being tested for 
inspection castings the Aluminum 
Company America’s Cleveland Re- 
search Division. The process involves 
the use reusable dry plate which 
static electricity the force used 
arrange powder patterns producing 
image similar that conven- 
tional x-ray image. 

Resiment, low porosity furane resin 
cement recently introduced Delrac 
Corp., Resiment will distributed 
Texas and Louisiana Mavor-Kelly 
Company, Houston. used mor- 
tar for acid brick tile temperatures 

e 
Stebbins Engineering and Manufactur- 
ing Co., Watertown, has issued 
4-page folder describing its corrosion 
resistant linings and tile tanks. 

Stainless Steel pipe and fin coils, either 

(Continued Page 32) 
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Caterpillar Tractor Co. protects 
finished ferrous metal parts from corrosion 


during shipment and storage wrapping 
VPI vapor 
them VPI*-coated paper. Results over 


effective protection against corrosion than 


Caterpillar Diesel methods. 


VPI corrosion-prevention material 


developed Shell Development Company 


using Monsanto chemical. gives off 


vapor that keeps out rust. VPI available 


cartons, and also crystals and 


liquid solutions. 


bear this mind: VPI will 


q 
keep stored precision parts 
4 


large assemblies free 


rust. greasing degreas- 


WHICH SERVES MANKIND 


weight cost. 


*Reg. U. S. Pat. Off. by Shell Development Co, 


felling more about VPI 

and listing sources supply available 

request. Write: Monsanto Chemical 
Company, Organic Chemicals Division, 

800 North Twelfth Bivd., St. Louis Missouri. 


NEW PRODUCTS 


(Continued From Page 30) 


gas tight standard can made 
specifications and from dissimilar metals 
such Monel, copper, aluminum, nickel 
lead Rempe Co., 340 Sacra- 
mento Blvd., Chicago 12, 


Raschig rings and perforated 
Kel-F discs for packing towers are 
available from United States Gasket 
Co., Camden, sizes from one 
inch up. Special sizes can made 
order. These rings may reclaimed 
recycled the use inorganic 
material acid. 


CORROSION—NATIONAL ASSOCIATION CORROSION 


PERSONALS 


Paul Bird has been named director 
research and development Wright 
Chemical Corp., Chicago. Dr. Bird, who 
has had long career chemical en- 
gineering, was charge research 
National Aluminate Corp., for eleven 
years. holds PhD from Iowa State 
College. 
e 

Haywood, Jr. has been appointed 
manager engineering planning 
Sylvania Electric Products Inc. the 
lighting, radio, electronics and television 
fields. organized the Office Scien- 
tific Research the Air Research and 
Development Command, Baltimore and 


Typical pipes 
and fittings 
nonplasticized 
polyvinyl chlo- 
specifications 
Van Dorn. 


INDUSTRIAL PLASTICS OFFER 


Strength Aluminum, with 
one-half its weight 


Formed, Machined, Drawn 
Molded, Welded 


AVAILABLE FORMS 


SHEETS through 


PIPE through diameter 
(10 ft. lengths) 


ROUND BARS 14” through 
diameter (10 ft. lengths) 


WELDING ROD and diameter 


TYPICAL APPLICATIONS 


Van Dorn fabricates its rigid nonplasticized polyvinyl chlorides 
into such products as: Ducts, Hoods, Chemical Tanks, Tank 
Liners, Plating Racks, Fume Stacks and Piping. 


WRITE FOR ILLUSTRATED BULLETIN AND SPECIFICATIONS 


THE VAN DORN IRON WORKS CO. 


2685 East 79th Street 


Cleveland Ohio 


ENGINEERS 


Vol. 


headed the office until his resignation 
September. 

James Eversole has been named vice- 
president charge research Bake- 
lite Company, division Union Car- 
bide and Carbon Corp. Dr. Eversole has 
worked various research capacities 
with Union Carbide since 1929. 

Raymond McNamee has been ap- 
pointed manager Research adminis- 
tration Union Carbide and Carbon 
Corp. 

Cecil Humphreys has been 
vice-president charge manufactur- 
ing for Shell Chemical Corp. 
viously had been general manager 
manager development for the com- 
pany’s manufacturing department. 


Webb has been appointed assist- 
ant the manager the research de- 
partment Koppers Company, Inc. 
formerly was executive secretary the 
New Products Committee. 
e 
Victor Spoehr, vice-president and 
general manager the Harper 
Co. Morton Grove, Ill. has been ap- 
pointed director the General Com- 
ponents Division, National 
Mr. Spoehr lives Win- 
netka, and has been with Harper 
since 1936. 
e 

Ivan Kinder has been named field 
engineer specialize Carlon plastic 
pipe applications the petroleum indus- 
try. now lives Fort Worth. Clif- 
ford Lemon, now Houston and 
James Cleminshaw, Fort Worth also 
will represent Carlon the Southwest. 
Carlon Products Corp., 10225 Meech 
Ave., Cleveland Ohio manufactures 
plastic pipe. 


Robert Nee has formed the Robert 
Nee Company handle corrosion miti- 
gation products with offices 310 
Thompson Bldg., Tulsa. 

a 
Charles Eisenmann has been named rep- 
resentative Falls Industries, Inc., with 
offices General Ceramics and Steatite 


Corp., Keasbey, 


Sturgis Potter, Arlington Britton, 
Jr. and John Moxon have been elected 
vice presidents The Carpenter Steel 
Co., Reading, Pa. 

Herbert Mundt, Scientist Charge, 
Canal Zone Corrosion Laboratory, 
September after two months’ illness. 
Mr. Mundt, with others the corro- 
sion laboratories staff, was author 
two reports investigations coating 
and cathodic protection published 
the Canal Zone Laboratory. 

Herbert Tietz, manager sales 
the Inco Nickel Alloys Department 
The International Nickel Co., Inc., died 
suddenly October years age. 
had been with Inco since 1931. 


Betty Ann Harker has joined Madison 
laboratories Bjorksten Research Lab- 
oratories, Inc., technical editor. 
She has from the University 
Wisconsin and formerly was technical 
editor and writer for the Forest 
Products Laboratory, Madison, Wis., 
and the Mallinckrodt Chemical Works, 
St. 
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GENERAL 


1.2 Importance 


1.6, 6.2.1, 5.1 

Corrosion: Causes and Prevention. 
sultant. McGraw-Hill Book Co., Inc., New 
York and London, 1951. 

This book, which 
with ferrous metals, has been written 
with view combining one volume 
useful reference book for those inter- 
ested any the many phases the 
problem corrosion, and handbook 
for the engineer who may desire only 
practical knowledge its development 
and prevention. The economic impor- 
tance stressed estimated annual 
loss nearly 6,000 million dollars due 
United States alone. The book divided 
into two sections, the first being con- 
cerned with the causes corrosion and 
the second with their prevention. Part 
starts with general introduction into 
the nature and mechanism corrosion 
and short passage theories cor- 
The next two chapters give 
description the influence various 
methods manufacture and treatment 
metal corrosion and the effect 
variation composition, different ex- 
ternal factors—such dissolved oxygen, 
acids, alkalis, attacks, and 
fairly extensive discussion labora- 
tory and service testing. Part elabo- 
rates non-metallic and metallic coat- 
ings, uses inhibitors and deaerators 


AER—Aeronautical Engineering Review, Institute 
of Aeronautical Sciences, Inc. 2 East 64th 
St., New York 21, N. Y. 

ALL—The Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. P, O. Box 84, Kingston, Ontario. 

American Water Works Associ- 
ation, Amer. Water Works Assoc., 521 Fifth 
Ave., New York 17, N. Y. 

BL—Current Technical Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 

BTR—Battelle Technical Review, Battelle Memo- 
505 King Ave., Columbus 


Ohio. 

BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association. 81-91 Euston St., London 
NW 1, England. 

CALCO—Caico Chemical Division, American Cy- 
anamid Corp, Bound Brook, New Jersey. 
CE—Chemical Engineering, McGraw Hill Publish- 

ing Co, 330 42nd St., New York 18, 
CEC—Consolidated Edison Co. New York, Inc. 
4 Irving Place, New York 3, New York. 
EL—Electroplating. 83/85 Udney Park Road, 

Teddington, Middlesex, England. 
EW—Electrical World, McGraw-Hill Publishing 
Co. 330 42nd St., New York 18, 
GPC—General Petroleum Corp. of California, 2525 
East 37th St., Los Angeles 11, Calif. 
The Indian Institute 
Metals, 23-B, Notaji Subhas Road, 
Box 737, Calcutta, India. 
INCO—The International Nickel Co., Inc. 67 Wall 
Street, New York 5, New York. 
iP—institute of Petroleum. 26 Portland Place, 
London W#1, England. 
JSPS—Japan Society for the Promotion Science, 
Address: Mr. Hayata Shigeno, Secretary, 
Committee Preventing Corrosion, c/o 
Government Chemical Industrial Research 
Institute, 1-Chrome Nakameguro, Meguro-ku, 
Tokyo, Japan. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Neither NACE nor the sources listed below furnish reprint copies. 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 


May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 


CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 
NEW YORK PUBLIC LIBRARY, New 

York City. 


LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 

LIBRARY CONGRESS 
Washington, 

JOHN CRERAR LIBRARY 
East Randolph St., 

Chicago 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. The 
National Association Corrosion Engi- 
neers offers warranty any nature 
concerning these sources, and publishes 
the names for information only. 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


MA—Metallurgical Abstracts, Institute of Metals, 
London, Grosvenor Gardens, Lon- 
don SW 1, England. 

Mi—Metallurgia Italian. Associazone Italiana 
di Metallurgia. Via S, Paola, 10, Milano, 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio. 

NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, Illinois. 

NBS—National Bureau of Standards. Supt. of Doc- 
uments, U. S. Gov't Printing Office, Wash- 
ington 25, D. C. 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn. 

PDA—Prevention Deterioration Abstracts. 
tional Research Council, 2101 Constitution 
Ave., Washington 25, D. C. 

RA—Refrigeration Abstracts, American Society of 
Refrigeration Engineers. 40 West 40th St., 
New York 18, N. Y. 

RM—Revue de Metallurgie, Paris, France. 5 Cite 
Pigalle, Paris (9e), France. 

RPi—Review of Current Literature Relating to the 
Paint, Colour, Varnish and Allied Industries, 
Research Association British Paint, Colour 
Varnish Manufacturers, London. Walde- 
grave Rd., Teddington, Middlesex, 

SE—Stahi Und Eisen, Verlag Stahleisen, M. B. H., 
Dusseldorf, August-Thyssen Str. 1. Posts- 
check Koln 4110, (22a) Dusseldorf, Germany. 

TIME—Transactions Institute Marine Engi- 
neers. The Minories, London England. 

Products. 310 South Michigan 
Ave., Chicago, Iilinois. 

ZDA—Zinc Development Association. 

House, Turl Street, Oxford, England, 


Lincoin 


iC q ; 
rt 
ite 
ed 
ied 
ro- 
of 
ing 
7.00 
son 9.00 
tor. 
ical 
rest 
263a 


ASSOCIATION CORROSION ENGINEERS 


for protection against corrosion steam 
and hot water heating systems. This 
followed chapters the choice 
materials used the chemical industries, 
and prevention underground corro- 
sion. Many tables, charts, photographs, 
and sketches are included the book. 


5050 


The Costs Corrosion and Its 
Control. Vernon. “Proceedings 
the United Nations Scientific Confer- 
ence the Conservation and Utilization 
Resources. Vol. Mineral Resources,” 
1951, 218-222; disc. 240-244. 

relation the world shortage 
metals and the increasing demands upon 
the world’s resources. Older estimates 
the annual loss steel and iron corro- 
sion are reviewed the light present 
knowledge. Large-scale reduction the 
corrosivity the main environments 
which metals are exposed can looked 
for only atmospheric corrosion (atmos- 
pheric pollution). wider and more en- 
lightened application preventive meas- 


1.2.2, 6.4.1, 6.6.6, 6.3.15 

Future Minerals Structural Prod- 
ucts. JoHN Eng. Exp. Sta. 
News. (Ohio State Univ.), 23, 3-4, 27-29 
(1951) Oct. 

Discussed ceramics, 
magnesium alloys, titanium, and other 
structural materials with respect their 
role national economy, application 
jet planes, resistance corrosion, the 
critical supply situation, and its allevia- 
tion through synthetics and 
BLR. 5026 


1.2.4, 1.2.1, 8.10.4 

Finishing Army Ordnance Materiel. 
Metal Finishing, 49, 89- 
91, 114-115 (1951) July. 

Presents illustrated outline study 
the measures being taken prevent 
difficulties 
Ordnance material and survey the 
finishes available Ordnance Engineers 
alleviate operational difficulties due 


5140 
1.2.4, 8.9.5, 5.7.4, 5.6.2 
Reactivated Warships 


Commander Atlantic Reserve Fleet. 
Age, 167, No. 21, 85-89 (1951) May 
24. 

war-end fleet several times 
greater than the national economy could 
afford peacetime, the Navy was faced 
with either scrapping many billions 
dollars worth ships finding eco- 
nomical means preserving them. 
the coordinated effort manufacturers, 
Navy technicians, and civilian consult- 
ants working under the supervision 
the Bureau Ships, policy preser- 
vation was developed. Some 2000 ships 
were placed reserve, condition 
readiness for duty short notice. Costs 
preserving this dollar 
fleet were relatively low—power costs 
for 35,000-ton battleship running 
about $1550, yearly. Now, when many 
segments industry are converting 
from the manufacture civilian goods 
defense materials, the experience 
gained the Navy’s Reserve Fleet 
available for application other fields. 
Essentially, the preservation program 
the Reserve Fleet combination 
the following: dehumidification in- 
terior spaces either dynamic static 


means; coating all corrodible sur- 
faces with thin film rust preventive com- 
pound where not otherwise protected; 
packaging with strippable film 
metal moisture barriers protect ma- 
chinery equipment exposed the 
weather—dehumidification within these 
packages may either dynamic 
static; use normal maintenance 
type paints for topside, 


faces; use normal maintenance 
coatings for under water surfaces.— 
CADO. 5056 


1.4 Bibliographies 


1.4, 3.5.9, 6.2.1, 6.3.1 

Bibliography Recent Literature 
(late 1948-1951) Metals Elevated 
Metals Section, Special 
braries Association, East 10th Street, 
New York Oct., 1951. pp. 

two parts: books and manufac- 
turers’ literature; periodical litera- 
ture. Except for few earlier books, in- 
cluded give source for earlier refer- 
ences, covers late 1948 part 1951. 
The arrangement alphabetical 
authors. References only, abstracts. 
About 250 5038 


1.7 Organized Studies 
Corrosion 


6.4.1, 2.3.2 


Experiments Light-Metal Corrosion 
the Swedish Institute for Metal Re- 
search. (Stockholm), 22, 
163-164 (1951). 

groups the Institute has set three 
testing stations for light-metal corrosion 
research, one industrial atmos- 
phere, viz., the water reservoir 
Vanadislunden; the second typical 
inland atmosphere the water works 
Lavo; the third typical marine 
climate the island Kleva, off 
Smogen, exposed salt sea spray. 
each place, arranged horizontal, verti- 
cal, and 45° frames, large number 
test plates and castings wide variety 
and condition are exposed: five unlike 
qualities aluminum ranging from 
99.1% 99.8%, 3S, 24S, 51S, 57S, and 
75S, the last containing zinc, and many 
others. Each specimen insulated from 
the others with porcelain placed 
minimize electrolytic contact. is. 
long-range project. Laboratory equip- 
ment includes apparatus for conducting 
accelerated corrosion 5112 


TESTING 


2.2 Location Tests 


2.2.2, 5.4.5, 2.2.5 

New Test Panel Cuts Paint Evalua- 
tion Time, Chem. Eng., 58, No. 
10, 140-142 (1951). 

Protective paint schemes for metal 
should tested panels presenting all 
the probable corrosion and paint failure 
sites encountered practice. 
ard example has sharp edges, projecting 
corners, impact dent and U-section 
welded the face. The coated panel 
scratched through give T-scratch 
before exposure. claimed that un- 
suitable paint systems can detected 


Vol. 


eight weeks and that comparative 
tests which correspond service per- 
formance can carried out the best 
materials six months. The economics 


protective painting are discussed— 
RPI. 5084 


2.2.2, 5.4.5 


Exposure Testing—A Guide for Im- 
provement Exterior Paints. 
Jr. Research Engr. (Georgia Inst. 
Technol.), 1951, Mar. 

Describes the Georgia Tech paint ex- 
posure testing program—the methods, 
equipment, and techniques employed. 
references.—BLR. 5235 


2.2.3, 2.4.2 

Device Aids Corrosion Study. 
Stormont. Oil Gas J., 50, No. 31, 
(1951) Dec. 


coupons readily introduced 
removed from pipe lines, heater tubes, 
and well-head equipment while they are 
service and which expected 
facilitate studying corrosion 
various steels and metals under actua 
operating conditions and effectiveness 
various coatings corrosion preven 
tives, adaptation the Scotcl 
nipple, but which employs gage- 
carrier plug made into coupon holder 
with the coupon completely insulated 
from the plug. How installed and 
used described.—INCO. 5047 


2.2.3, 6.5, 3.5.9 


Report Performance Materials 
Tested Water High Temperature. 
Naval Engineering Experiment 
Station, Annapolis, Md., Report (14) 
966870, Sept., 1951. 


Various alloys that might ap- 
plicable for use 
water were tested dynamic corro- 
sion apparatus and hydraulic circuit. 
the dynamic corrosion tester, the 
samples were under static bending 
stress for thirty days. the hydraulic 
loop tests, cylindrical tension specimens 
six materials were spring-loaded 
one-quarter the tensile strength. The 
test was conducted degassed water 
600°F velocity ft. per sec. 
for days. Weight changes are also 
reported for flat-tension specimens 
sixteen materials which were tested 
the hydraulic loop without applied stress 
for days using 500°F oxygenated 
(20 per liter) water ft. per sec. 

500°F oxygenated water ap- 
proximately ft. per sec., aluminum 
bronze, Inconel, Inconel Monel 
(hardened), Monel (annealed), Monel, 
and nickel showed substantially higher 
corrosion rates than 
Nitrided Type 304 stainless steel showed 
much higher corrosion rate than did 
regular Type 304 stainless. Austenitic 
steels, except those that were nitrided 
sensitized, showed slight gain 
weight 500°F water, both dynamic 
and hydraulic loop tests. Corrosion 
rates for two high chromium steels were 
intermediate between those austenitic 
steel and nickel-base alloys. Aluminuin 
bronze (5.3% aluminum) was the 
material which was corroded 
oxygenated water the extent 
damage was reflected tensile 
erties. Tensile strength was reduced only 


about one-fourth the 30-day 
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Polyken Protective Tape Coatings 
are ideal for use couplings, 
joints and holidays. Conforms 
readily, goes quickly 
speed the job and cut costs. 


New Polyken Protective Tape 
Coatings may applied 
portable machine feet 
per minute even inexperi- 
enced workmen. 


TAILORED YOUR JOB 


Polyken, CL. 
222 West Adams St., Chicago 


Please send samples and further informa- 
tion POLYKEN PROTECTIVE TAPE 
COATINGS. 


You can apply this Polyken pressure- 
sensitive tape economically hand 
machine just comes off the 
roll. Pipes are coated uniformly and 
evenly one simple step. You don’t 
have mess with heating mixing. 
There are liquids, solvents thin- 
pensive machines operate clean 
...and delay for drying time. 

Yet,simpleasapplicationis, Polyken 
Protective Tape Coatings can de- 
pended upon guard pipes against 
corrosion for long, long time. And 
that goes for pipes any location— 
above below ground, the plant 
the field. 

Polyken Tape No. 900, black (also 
available gray, No. 910) the poly- 
ethylene plastic tape coating made 
exclusive Polyken process. See 
for yourself how your corrosion prob- 
lems can solved this easy way. 
Mail the coupon for free samples and 
details. 
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2.3 Laboratory Methods and 
Tests 


2.3.2, 5.4.5, 5.3.2 

The Results One Year’s Accelerated 
Corrosion Testing Various Steel 
Finishes. WILLIAMSON. Ministry 
Supply, Telecommunications Estab., 
Gt. Malvern, 1951. Iron Steel Inst., 169, 
Pt. 420 (1951) Dec. 

Thirty steel specimen plates protected 
paint, metal spray, and electroplat- 
ing, either singly combination, 
were subjected climatic chamber 
cycles hours 60°C with satura- 
tion, alternating with hours 25°C 
which caused copious deposits con- 
densate settle. After year, the 
specimens were eliminated. Full details 
sults are 5236 


2.3.2, 6.5, 6.6.6 

Corrosion Tests Metals and 
Ceramics. Tenn. Valley 
Authority, Chem. Eng. Report No. 
1951, pp. 

corrosion tests the TVA, the 
spool assembly for tests metal speci- 
mens contained Hastelloy rods, nuts, 
and end plates. The bomb the bomb 
corrosion testing was made from Type 
316 stainless steel. The effect phos- 
phoric acid and vapors, hydrofluoric acid 
and salts, and sulfuric acid nitric 
acid, all varying strengths and differ- 
ent temperatures, metals and alloys, 
including stainless steels, brass, copper, 
Durimet, Duriron, Everdur, Hastelloy 
and Monel, Monel Nichrome 


Has compact, light-weight receiver which weighs only 


Has greatly increased power output signal generator 
which arranged for self-contained batteries. 


Has replaceable vibrator unit signal generator for 
assuring continuous field operation. 


Has carrying case which houses complete unit, and 
permits operation during bad weather. 


First manufactured “NEMCO” ten years ago, the new and 
improved Pearson Inspector the outgrowth considerable 
and varied field experience, plus much research and develop- 


ment work. 


Write for new, illustrated Bulletin No. 941-A. 
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nickel, and Ni-Resist, are given chart 
form terms the corrosion rate 
penetration per year. The resistance 
refractories the corrosive action 
phosphates and slags elevated tem- 
peratures was tested pot-type furn- 
ace. Results show that aluminous brick 
(60 70% aluminum oxide) was not 
damaged phosphate pellets. Ceramic 
materials were 117% 
phosphoric acid and boiling phosphoric 
acid and nitric 5226 


2.3.2, 6.2.5, 3.6.6 

Accelerated Corrosion Test Stain- 
less Steel Samples Effort Estab- 
lish Galvanic Attack. 
AND SANTON Los Alamos Scientific 
Lab. June 1951, pp. 

Tests were conducted variety 
samples consisting type 316 ELC 
plates welded 347 plate, them- 
selves with 347 type welding rod. The 
tests were made simulated hood 
through which moist hydrofluoric acid 
and hydrochloric acid fumes were 
passed. grid system taking speci- 
posure failed reveal any compelling 
evidence galvanic attack. some 
instances intergranular attack the 
heat-affected zone was noted. The use 
type 347 conjunction with 316 ELC 
not recommended.—NSA. 5188 


The Electrode-Potential Evaluation 
Test for Stainless Steel. 
Memorial Inst. Alloy Casting Bull., No. 
15, 3-5 (1951) March. 

Development electrode-potential 
test for evaluation the corrosion- 


THE NEW AND IMPROVED 
PEARSON ELECTRONIC COATING INSPECTOR 


Used for locating voids the coating completed pipe line 
without uncovering the line the new and improved Pearson 
Electronic Coating Inspector 


Vol. 


resistant types alloys. The test 
based the ability stainless alloy 
form passive film its 
The relative areas filmed and bare 
surfaces cause the electrode potential 
change easily measurable 
amount. corrosive medium which 
the alloy only partially resistant 
numerous discontinuities the 
film and the electrode potential the 
alloy will relatively negative. The 
same specimen will exhibit more posi- 
tive electrode potential less corro- 
sive medium. Test apparatus, method 
and the usefulness the test are dis- 
cussed. Diagrams and graphs are in- 


cluded.—INCO. 5037 


2.4 Instrumentation 


2.4.2, 2.3.5 

Electrical Method Measuring Rust- 
ing and Corrosion Metals. 
ANEK. Prakt. Chem., No. 24-31 (1951) 
Feb. 

electrical apparatus for studying 
rusting and corrosion metals measures 
the current formed between 
E., composed unpolarizable oxide 
layer deposited pure electrolytic cop- 
per, and metallic electrode of, for 
example, pure electrolytic iron. The 
difference potential between the elec- 
trodes due composition the elec- 
trolyte and the disintegration for 
constant potential the intensity 
measure the corrosion, The 
color layers and varnishes 
determined and anti-rust products evalu- 
5070 
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Pioneer Cathodic Protection, HARCO equipped 
satisfy any and all requirements 
underground pipelines from the menace corrosion. 


HARCO COMPLETE JOB-ENGINEERED SYSTEMS provide 
for every factor affecting your underground piping. 
Services include all necessary testing, drawings, mate- 
rials and installations, well maintenance. 


INSTALLATION CONTRACTING completed cus- 
tomers specifications and supervised experi- 
enced HARCO personnel. installation contract can 
cover much little the total job required. 


CONTACT HARCO FOR ALL YOUR 
CATHODIC PROTECTION NEEDS. 
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MATERIAL AND SUPPLIES available from HARCO in- 
clude the famous HARCO air-cooled and totally oil- 
immersed rectifiers, built specific job needs 
G-E rectifiers graphite, treated-graphite and mag- 
nesium anodes Polyken polyethylene tape 
well Connections for cathodic protection 
systems Miller meters and cop- 
per sulphate electrodes for testing 
and other supplies necessary for cathodic 
installations. 


Write today for catalog 
call MOntrose 2-2080 


ecember, 1953 
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2.4.2, 2.4.3, 2.3.7 

Electromagnetic Thickness Gages Us- 
ing Magnetic Circuit. (In German). 
(1951) Dec. 

Discusses investigations carried out 
using magnetic circuit nonferro- 
magnetic layers. Results are discussed, 
tabulated, and charted; possibilities 
errors are 5237 


2.4.3, 2.3.9 

Ultrasonics and Its Technical Appli- 
cation (in Metallurgy). 
212-221 (1951). 

After discussing the production 
ultrasonic waves magnetostrictive and 
transducers, Thiede 
briefly reviews their technical applica- 
tions, including non-destructive testing, 
the coagulation aerosols, and the 
melting and casting metals and al- 
5128 


2.4.3, 7.1, 8.9.1 
Magnetic Particle Inspection Jet 
Engine Parts. Non-Destruc- 
tive Testing, 10, 19-23 (1951-1952) Winter. 
Value aid design units and 
selection materials, determining the 
quality incoming materials, and in- 


vestigating new processing methods. 
—MR. 5114 
2.4.3, 2.3.9 

Ultrasonic Flaw Detection. (In 
Polish). Prace Glownego Inst. 
Met., No. 517-526 (1951). 

Various methods used 
production testing are discussed; and 
principles operation and technique 
described. Includes graphs, diagrams, 
and micrographs.—BTR. 5088 


2.4.3 

Some Applications Ultrasonic Non- 
South African Inst. Mech. No. 
51-59; disc. 60-65 (1951). 

brief reference made the funda- 
mentals and generation ultrasonics 
metals. Their application the detection 
flaws and cracks machinery parts, 
e.g. shafts, axles, rails, and their use for 


thickness measurements 
5029 
2.4.3, 6.4.1 


X-Ray Inspection Light Alloys. 
Light Metal Age 
(U.S.A.), Nos. 7/8, 11-14, (1951) 
Aug. 

There are three common methods 
utilizing sources energy project the 
inner structure castings films. 
These films are radiographs, gamma- 
graphs and photoroentgenographs. Two 
lesser known methods are xeroradio- 
graphy and new method fluoro- 
scopy which the fluoroscopic image 
amplified brilliance with appa- 
ratus similar television equipment. 
Defective areas castings are most 
often found the fillet sections. Ade- 
quacy power necessary for satisfactory 
inches 140-150 kilovolts power. For 
magnesium, using the 
Distance from X-ray tube 
target the film should not less 
than inches. The penetrameter, 
small flat piece metal the same 
metal the piece X-rayed, 
used check technique. The 
thickness per cent for aluminum 
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and per cent for magnesium. Three 
small holes are punched the piece 
and these are located the X-ray beam 
that they are far away from the 
film possible, yet still clearly visible. 
This focus will then give good result 
the actual radiograph. The X-ray 
valuable detecting abnormal areas 
castings which may disregarded 
not affecting the over-all strength 
the casting. Shrink-porosity and shrink- 
age cavities can easily located 
X-rayed castings, and the extent 
which they will finally affect the cast- 
ing, evaluated. Microshrinkage mag- 
nesium castings appears dark streaks 
cloudy areas. Gas porosity appears 
isolated round spots. Foreign matter 
dross clearly visible. possible 
decide what extent gas 
affect the casting after has been ma- 
chined, Cold shuts, while often visible 
the external surface the casting, 
X-ray reveals the internal damage too 
5057 


2.4.3 

Nondestructive Testing Materials. 
(In French and German). 
Pro-Metal, 839-844, 871-877 (1951) 
June, Aug. 

X-ray, radioactive, ultrasonic 
analysis. Discusses the use gamma- 
rays and ultrasonics materials testing, 
and describes the two most widely used 
methods generating ultrasonics, also 
the ray-penetration process, the Echolot 
testing method, and 
process. Includes diagrams 
graphs.—BLR. 5220 


New Non-Destructive Test for Cor- 
rosion-Fatigue Cracks Drill Pipe. 
Memorial Inst. Oil Gas J., 50, No. 
90-92, 125-126 (1951) May 17. 

The test utilizes “Magnaglo,” dry 
fluorescent magnetic powder aid in- 
terior inspection tubular products. 
conjunction with suitable magnetizing 
equipment, the powder particles will line 
any discontinuity. When viewed 
under “black light,” the glowing indica- 
tions are very brilliant and easily de- 
tected. The method gives positive indi- 
cations corrosion fatigue cracks. 
requires minimum time for rough 
cleaning and inspection, equipment 
and personnel. Manufactured Magna- 
flux Corporation. Illustrations.—INCO. 


2.4.3 

Discontinuities Cast and Wrought 
Products That Can Revealed 
Non-Destructive Tests. Kent VAN 
Horn. Am. Soc. Testing Materials. Sym- 
posium the Role Non-Destructive 
Testing the Economics Produc- 
tion, 1951, 83-100; disc., 100-101. 

cast and wrought products, due, e.g. 
gas, shrinkage, heterogeneities, sharp 
discontinuities, surface irregularities, weld 
discontinuities, are briefly discussed and 
their detection radiography illus- 
trated. Sensitivity limitations and applica- 
tions radiographic, fluorescent penetrant, 
magnetic particle, and ultrasonic non- 
destructive tests are briefly described, 
and attempt made define dis- 
continuities non-ferrous and ferrous 
castings, wrought products, and welds 
that are likely detected these 
four tests—MA. 5157 


CHARACTERISTIC CORROSION 
PHENOMENA 


3.2 Forms 


3.2.2, 8.9.5 

Hydrogen Theory for Brittle Ship- 
Plate. Zaprre. Metal Progress, 59, 
No. 802-808 (1951) June. 

More subtle fractotropic effects 
hydrogen quantities subcritical for 
embrittlement, commonly measured, 
are likely, but remain virtually unstud- 
ied. addition the effect meas- 
urable embrittlement and 
further effects subcritical hydrogen 
contents, enduring increases 
tion temperature can contributed 
steel hydrogen the form notch 
effects resulting from internal fissures 
such flakes and underbead cracking. 
The steel plate itself has hydrogen 
history indicated involve 
high absorption American basic open 
hearth practice, and that content wil! 
contribute both increased 
the plate itself and aggrava- 
tion any damage subsequently 
joined from welding operations. 
ship-plate, insofar its occurrence 
anomalous the basis present un- 
derstanding, can the result hydro- 
gen the plate, hydrogen the weld, 
prior hydrogen fissuring action. 
Fractographs and references 
given.—INCO. 5241 


3.2.2, 4.3.2, 4.4.2, 2.3.4 
Corrosion-Resistance Sprayed Aus- 
tenitic Materials. VAN Rossun. 
loberflache, A113-A115 (1951). 
Results corrosion tests 
40% nitric and 99.8% acetic acids and 
intergranular corrosion study 10% 
sulfurous copper sulfate, carried out 
wires (from which coatings were sprayed) 
and coatings mm. thick. Materials 
used were: (Remanit 1880S) and 
V4A Supra (Remanit 1880SSW). Apart 
from question porosity, controlling 
factor was production oxide-free 
sprayed coating. Hardness data are in- 
cluded.—INCO. 5097 


3.2.2, 8.4.3, 3.5.7, 7.6.1 

Protecting Refinery Pressure Equip- 
ment From Graphitization. Ross- 
1385-1388 (1951) Dec. 

Results studies carbon and low- 
alloy steel metal deterioration some 
catalytic-cracking equipment. Precau- 
tions taken and materials for new 
cluding stresses bimetallic construc- 


5100 


7.10 

Cracked (Brass) Kettle Bodies. 
Metal Ind. (London), 78, No. 
19, 389 (1951). 

Samples cracked brass kettle 
showed tarnishing both inside and out, 
and cracking was found due tlie 
period time during which the spin- 
nings were kept stock under unsatis- 
factory 5021 


Metal Ind. (London), 78, 367-368 (195!) 
May 
Silver-plated nickel-silver fish knives 
were found exhibit surface pits per- 
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Here are three typical examples NO-OX-ID pro- 
tection with service records ranging from 
years. These unretouched photographs show the 
coating turned back and reveal the excellent condi- 
tion the pipe underneath. 
Each these bell-holes show pipe buried low 
resistance, poorly drained, clay soils. The 
NO-OX-ID application each case was cold FOR CATALOG 
applied and wrapped combination. cathodic copy Corrosion 
protection was used any these lines. Pipe Lines with 
Specify NO-OX-ID combination your next job. and NO-OX-IDized 
You can’t buy better protection for underground will sent request. 


pipe. 
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sisting through the deposit. These were 
considered have their origin de- 
fects the base metal. Includes photo- 
micrographs.—BLR. 5063 


3.2.2, 7.10 

Stressed Brass (Lip-Stick) Bases. 
Ind. (London), 78; Nos. and 19; 350, 
381 (1951). 

The cracking brass lip-stick bases 
was due stress cracking brought 
about conditions that included the 
hardness the metal, the circumfer- 
ential tensile stress the walls the 
pressings, and the pitted nature the 
surface, The absence any significant 
corrosion showed that the failure could 
not due season-cracking. cor- 
respondence, Chaston suggests that 
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the evidence presented, the failures de- 
scribed are typical examples season- 


cracking.—MA. 5076 
3.2.2, 3.7.3, 7.6.4 
Embrittlement 


Harry Chief Inspector, Mu- 
tual Boiler and Machinery Insurance Co. 
Southern Power and Industry, 65, No. 
(1951) 

Embrittlement cracking, 
ent boilers welded construction 
usually found the tubes, rather than 
the boiler drum. The points high- 
est stress, necessary factor causing 
embrittlement cracking are usually 
the rolled tube ends but stresses oc- 
cur over the length the tube. 
trations show the Schroeder Embrittle- 


PIPE MAINTENANCE COSTS 


our losses from 


Vol. 


ment Detector and photomicrographs 
failed specimens.—NALCO. 5035 


Embrittling Effect Steam Stain- 
less Elevated Temperatures. 
ZAPPFE AND Steel, 128, 
No. 18, 54-57, 81-82 (1951) Apr. 30. cf. 
also Embrittlement Stainless Steel 
Steam Heat Treating Atmospheres. 
Am. Soc. Metals, 43, 811-822 (1951). 

Tests showing the embrittling effect 
steam stainless steels AISI No. 
410, 414 (containing 1.68% nickel), 430 
and 440-c are described. result 
observation made, can concluded 
that: steam powerful hydrogenizer 
steel when contacting the metal 
elevated temperatures; bendability values, 
obtained specially devised test, ex- 
press the damage caused the hydro- 
gen with good sensitivity; all the 
class stainless steels and certain 
class steels such type 430 are sus- 
ceptible embrittlement the steam- 
metal reaction; type 410 403, designed 
for steam turbine service with bend 180 
degrees when quenched from dry fur- 
nace atmosphere but will fracture 
exposed steam during its hardening 
heat treatment and powerful effect 
steam recognized even within ex- 
posure time minute. Graphs show 
bendability and recovery several 

The Embrittlement Pure Iron 
Wet and Dry Hydrogen. 


paraffin and corrosion 
have almost vanished 
since had our pipe 


Standard Oil Co. Paper before Am. Soc 
Metals, Mid-Winter Mtg., Pittsburgh, Jan. 
31-Feb. 1952. Am. Soc. Metals Pre- 
print, No. 15W, 1952, pp. 


lined with 


TK-2 can the same for your pipe. isn’t really 
“dope” (although field men who have used million feet 
often call baked-on plastic, chiefly phenol 
formaldehyde resin. Tube-Kote experts apply the inside 
outside tubing, rods, other metal equipment. 


TK-2 works where other corrosion-resistant materials can’t: 
wells packer with storm chokes, high-pressure wells 
offshore and other isolated spots. Producers, pipeliners, drillers, 
refiners, and chemical men know that paraffin won’t accumulate 
and corrosion won’t damage when pipe has the long-life protec- 


tion TK-2. Try and see! 


WRITE TODAY FOR THIS DATA BOOKLET 


which tells all about TK-2. gives case 
histories, chemical data, and describes 
method applying. see page 4979 


your Composite Catalog. 


TUBE-KOTE, INC. 


P.O. Box 20037 
Houston 25, Texas 


Bend tests with thick strip, 
after annealing 1290°-2100°F., showed 
embrittlement after hours dry hy- 
drogen (—65°C. dew point) and after 
hour wet hydrogen (3% water 
volume). Specimens broke through grain 
boundaries. Brittleness was not due 
oxygen content iron, which was 
low 0.002%, but dissociation 
molecular hydrogen atomic hydrogen 
which moves rapidly into the iron and 
some internal surface such grain 
boundary, slip plane inclusion, and 
forms molecular hydrogen 
duces rift, traps gas and develops 
sufficient pressure affect cohesion 
tween the grains. The role water 
catalytic. Tables, graphs, photomicro 
graphs and references are included.— 
INCO. 5069 

Embrittlement Ferritic Stainless 
Eisen, 71, No. 109-119 (1951) Feb. 

Analysis the brittleness phenomena 
ferritic stainless steels, observed 
For that purpose bending tests and 
croscopic structure tests the fracture 
surface were made steels containiny 
17.21 and 26% The 
tests were made means 
test equipment both notched and 
plain test bars. Bending angles down 
merely 1.5° were observed. Th: 
microscopic structure revealed the cours: 
the fracture line and the 
graphic characteristics tough 
brittle test material, well the effect 
the striking velocity. The effects 
preannealing the steel 850°-1200 
and the temperature the mo- 
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Like the ’Gator’s tough skin 


that shields 
what’s within... 


Johns-Manville Asbestos Pipeline —the only 
type wrapper that has survived more than 
years service all types protects 
more than 100,000 miles oil and gas pipelines! 


sturdy, inorganic product, Johns-Manville 
Asbestos Felt resists rot and decay, stands 
both acid and alkali soils. has the thickness 
and toughness needed shield pipeline enamels 
from earth load and soil stresses. And permits 
the protective enamel coating properly func- 
tion against corrosion. 


Johns-Manville Asbestos Felt flexible; wraps 


Johns-Manville 
PIPELINE FEL 


Johns-Manville 
Felts shield 


oil and gas pipelines 


easily without cracking. guards enamel from 
impact damage both during installation field- 
wrapped pipe, and during transportation and in- 
stallation mill-wrapped pipe. 


There are important economic advantages, 
too! addition reducing maintenance ex- 
pense, Johns-Manville Asbestos Felt adds many 
years life the pipeline. For further 
information and sample 


PRODUCTS 


JOH WS MANVILLE 


Johns-Manville Asbestos 
Pipeline Felt, mail the cou- 
pon below. 


Johns- Manville 
Box 60, New York 16, 


Please send copy the sample folder 
Johns-Manville Asbestos Pipeline Felt, PP-22A. 
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ment fracture were studied. 
assumed that the chromium oxide the 
cause the embrittlement. 5239 


3.2.2, 3.4.6 

The Transmission Hydrogen 

Wisconsin. Applied Phys., 22, No. 12, 
1503 (1951) Dec. 

order test the hypothesis that 
transmission hydrogen through met- 
als consists surface dissociation 
followed diffusion the atomic 
hydrogen into the metal, the following 
experiment was tried. When palladium 
was made the cathode sulfuric acid 
bath, the hydrogen passed through the 
metal room temperature apprecia- 
ble quantities. The diffusion 
creases with temperature. palladium 


tube connected pressure gage was 
made the cathode the bath, and 
hydrogen pressure 700 per sq. 
inch was built up. The work was ex- 
tended other metals; nickel, niobium, 
tantalum and molybdenum show slight 
transmission. Iron transmits, but copper 


does slowly that far positive 
results were 5160 


3.2.3, 2.3.6 


Optical Properties Surface Films. 
ALEXANDRE RoTHEN. Ann. Acad. 


Sci., 53, 1054-1063 (1951) July 20. 
Optical phenomena occurring re- 

flection light metallic surface 

coated with film, and especially their 


application determination thick- 
ness the 5098 


PERFORATED ASBESTOS PIPE LINE FELT 


There’s trapping the wrapping 
when you use Ruberoid’s “Air-Vent” 


Pipe Line Felt. Air, gases and surface 


moisture escape through tiny pin pricks 
the felt before they can form dam- 


National Sales Agents 


DAY COMPANY 
1973 West Gray Ave. 
Houston 19, Texas 


“Serving All Pipe 


aging blisters. After wrapping, hot 
enamel fills these perforations. When 
cools, hardens, producing the action 
miniature rivets between pipe and 
felt. 


“Air-Vent” Pipe Line Felt more 
flexible. fits the pipe closer and holds 
skin-tight grip. You get all these 
advantages, yet this superior pipe line 
felt costs you more. Write for 
free sample today. Pipe Line Felt Dept., 
The Ruberoid Co., 500 Fifth Ave., New 
York 36, 
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3.2.3, 6.4.2, 3.8.4 

Determination the Electrical Char- 
acteristics the Anodic Oxide Layer 
Aluminum. Rurr. Alluminio, 20, 
No. 540-552 (1951) Dec. 

Tests were carried out the Istituto 
Sperimentale dei Metalli Leggeri de- 
termine the electrical characteristics 
the anodic oxide film aluminum. This 
was done, not measuring the pierc- 
ing voltage, but measuring the cur- 
rent value present just before the 
ing. The author’s conclusions are: 
electrical characteristics the oxide 
not increase with oxidation time; the 
advantages sealing nickel cobalt 
acetate follow only after one month and 
are best with oxidation time 
least minutes; the sealing effeci 
depends the material used, and 
better with soft 99.5 percent aluminum 
sheets than with those having hard 
temper.—ALL. 5093 


7.10 
Metallic Staining (of Nickel-Plated 
Brass). Metal Ind. (Lon- 
don), 78; No. 13, 251 (1951). 
Dark-grey stains 
brass lipstick containers was due 
combination lipstick material and 


nickel abraded from the 
5018 


3.2.3, 6.3.10, 4.3.2 

Adsorption Water Vapor Solid 
No. 4260, 1037-1038 (1951) June 23. 


Polished and degreased 
faces were exposed 2-stage expo- 
sures, purified air saturated with 
water vapor, purified and dried air 
containing trace sulfur dioxide, 
visible change was observed after the 
first second periods exposure. The 
procedure was then reversed, and 
visible change resulted from exposure 
the dry sulfur dioxide-containing air. 
transference the saturated atmos- 
phere the specimens were rapidly cov- 
ered with visible film containing free 
sulfuric acid, Although qualitative, these 
results show that adsorption sulfur 
dioxide must precede any adsorption 
water 5149 


3.2.3, 3.8.2, 6.4.2 
Capacity and Dielectric Losses 


Oxide Layer Deposited Anodic Oxi- 
dation Aluminum. (In French). 
Cu. GEEL AND SCHOLTE. 
Philips Research Repts., 54-74 (1951) 
Feb. 

model the structure the oxide 
layer aluminum given, based 
measurements the capacity and di- 
electric losses this layer. found 
that the dielectric losses decrease with 
increasing thickness the oxide layer 
The capacity function the form- 
ing voltage measured means 
a-c bridge and also 
method. The equivalent circuit for 
capacity the oxide layer found 
series condensers with resist- 
ances parallel. The values 
resistances increase steadily from low 
very high values. consequence 
their measurements the authors consider 
the layer built the following 
way. the boundary aluminum-aluminum 
oxide there exists layer containing 
excess aluminum atoms. These atoms 
produce good conductivity elec 
tronic character. the direction th« 


electrolyte the concentration the ex- 
cess atoms First comes 
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Paint oil-tank roof “STILL LIKE NEW” 


The entire floating roof this oil tank 


protected with coating based 
Resins. 

Service conditions are rough. Direct 
rays the sun beat down. Water accu- 
mulates low spots. Yet, the coater 


reports that, today, 
“the deck the first tank which 
now over three years old looks just 
good the day they [our men] 
walked away from it.” 

Compare this performance. The small 


photo shows tank side finished the 
same time with ordinary paint. Direct 
sun isn’t great factor. Yet, paint 
failure and rust stains are very evident. 
However, note the top rim, finished 
with coating based 
Vinyl Resins, excellent condition. 

Hundreds case histories show that 
Resins better, longer-lasting job 
rough service. This true whether ap- 
plied metal, masonry, ma- 
terials. It’s specially true where there 
exposure rough treatment, chemicals, 
salt water, weather extremes, 
gases. Properly applied, these coatings 
won't crack, chip, peel fade. They 
protect for years, require mainte- 
nance and save many dollars your 
operating costs. 

For list suppliers and copy 
our free booklets, “BAKELITE and 
VINYLITE Resins for the Petroleum In- 
dustry,” and “BakELITE and VINYLITE 
Resins for the Chemical Industry,” 


write Dept. RX-69. 


Photos courtesy Plastic Coating Corporation, 
Houston, Texas. 


BAKELITE 


TRADE-MARK 


PHENOLIC, STYRENE 
AND VINYL RESINS 


TRADE MARK 


BAKELITE COMPANY 


Division 
Union Carbide and Carbon Corporation 


East 42nd Street, New York 
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intermediate layer with higher resist- 
ances, and next layer very poor 
conductivity. applied electric field 
seems displace the atoms excess 
and change the mutual ratio thick- 
nesses the different layers. The well- 
conducting layer the cause the 
dielectric 5139 


3.5 Physical and Mechanical 
Effects 


3.5.6, 5.3.4, 2.3.9 

Porosity Electrodeposited 
X.—Hydrogen Content Electrode- 
MEN, AND Linc YANG. Plating, 38, No. 
10, 1055-1058 (1951) Oct. 

The hydrogen content electrode- 
posited foils was determined heating 
800°C. vacuo and measuring the 
Chloride nickel has lower hydrogen 
content than Watts sulfate nickel, 
but addition various organic bright- 
eners the Watts bath results even 
lower values (these compounds also in- 
crease the initial permeability and cor- 
rosion-developed porosity the foils, 
suggested that they are adsorbed 
preference hydrogen). Acid sulfate 
copper contained hydrogen, cyanide 
copper only very small amounts, but 
chloride iron had high hydrogen con- 
tent, and chromium layers had much 
5at.% hydrogen. This work indicates 
that hydrogen can exist metal 
least three forms: supersaturated so- 
lution, codeposited hydrogen 
taken during deposition, and 
electrolytically-incorporated hydrogen 
(“in-H”) taken from electrolyte 
after deposition. X-ray and strain hard- 
ening investigations (to 
later) suggest that the last two types 
are both located atomic form along 
lattice dislocations but regions 
unequal energy value. This part 
American Electroplaters’ Society Re- 
search Project No. 6—BNF. 5135 


3.5.8, 2.4.2, 2.3.9 

Design Apparatus for Evaluating 
Quarterly Rep., Apr. 1-June 30, 1951, 
No. pp. 

Present investigation begins basic 
study what fretting corrosion is, 
what causes it, and what can done 
eliminate it. test machine was de- 
signed and built measure quantitative 
fretting corrosion damage under condi- 
tions precisely defined. Damage meas- 
ured weight loss specimens sub- 
ject oscillatory motion, the relative 
slip which observed using com- 
parator microscope. Using 
against itself, was found that fretting 
corrosion increases linearly with time 
after brief run-in period during which 
the rate fretting damage greater. 
X-ray and chemical examination 
fretting corrosion products planned 
obtain information distinguishing be- 
tween the presently conflicting theories 
mechanism change. Diagrams, pic- 
tures, graphs and references are in- 


cluded.—INCO. 5127 


3.5.8, 3.7.4, 6.3.6, 6.4.2 
Mechanism Stress-Corrosion 
Light (Aluminum-Copper) Alloys. Don- 
ALD Abs. Dissert. Univ. 
Cambridge, 1949-1950, 1951, 173-174. 
Stress-corrosion aluminum-copper 
alloys usually accompanied inter- 
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crystalline corrosion and cracking. In- 
tercrystalline corrosion occurs only 
after specific heat-treatments, notably 
hot ageing; copper atoms segregate 
the grain boundaries, although parti- 
cles can identified. 
rosion associated with these segrega- 
tions attributed lack protective 
covering film, and preferential attack 
the disordered boundary atoms, Cor- 
rosion accelerated applying 
anodic current, and this way can 
controlled and assessed. this action, 
aluminum dissolved from the bound- 
aries, and hydrogen bubbles are evolved, 
that the corrosion always greater 
than would accounted for the ap- 
plied current. The tensile fracture 
hot-aged specimens aluminum-cop- 
per alloys largely intercrystalline, 
also the failure Hence, in- 
herent intercrystalline weakness these 
alloys associated with tendency 
intercrystalline corrosion. not es- 
sential assume accelerated attack 
the prime cause 
though such acceleration may follow 
mechanical 5217 


3.5.8, 8.4.3, 7.2 

Mill Rejects Pass Tests. Parts and 
II, Texter. Natl. Supply Co. World 
Oil, 134; No. 6/7; 99-102, (1952) 
May, June. 

Results Stanolind field tests indi- 
cate that certain rejected pipe offers 
prolonged life properly used. Among 
the types failures discussed are fail- 
ures due mill defects, fatigue, failures 
which started scars, and bursts 
drill pipe. There were failures 
plastic coated tubes, and only three 
definite cases corrosion fatigue fail- 
ures returned samples from the 
Thompson-Carr and the Stanolind 
strings.—INCO. 5077 


3.5.9, 7.10, 6.4.2 


High-Refractory Oxide Crucibles 
Withstand 2500°C. Heat. Tech. Data 
Digest, 16, 3-5 (1951) Feb. 

Development series sintered 
pure metallic oxides which have po- 
rosity, are chemically physically 
very stable even high temperatures 
(2500°C.), and have excellent resistance 
against corrosion, reported. Descrip- 
tions the preparation alumina from 
aluminum oxide powder using plaster 
Paris mold and oxide 
shapes for sintering extrusion are 
5082 


3.5.8, 6.3.6, 4.7, 3.7.4 


Metallurgical Mechanism for Mercury 
Stress-Cracking Copper Alloys. 
No. 12, 1190-1191 (1951). 

The copper-mercury phase diagram 
has been considered, and microscopic 
study has been made the cracking 
of: annealed (at 700°C.) oxygen- 
free, copper wire immersed mercury 
170°C. with and without applied 
stress 10,000 Ib. per sq. inch., and 
annealed (at 850°C.) brass (69% cop- 
per) immersed, unstressed, mercury 
170° and 350°C. The results lead 
the following conclusions regarding the 
mechanism stress-cracking copper 
and copper-base alloys mercury: 
copper not susceptible mercury 
cracking because the equilibrium dihe- 
dral angle formed grain boundaries 
contact with mercury such (greater 
than 120°) that penetration impos- 
sible; copper-zinc alloys, above some 


Vol. 


zinc concentration determined 
quantitative measurement the angles 
function zinc concentration, may 
embrittled mercury because the 
dihedral angle formed the solid so- 
lution and liquid mercury less than 
60°, leading penetration under equilib- 
rium conditions and the absence 
applied residual stress; and 
tween brass and liquid mercury not 
attained owing the formation 
intermetallic compound which prevents 
continued penetration. If, however, 
external residual stress present, 
the brittle compound formed the sur- 
face fractured, allowing further con- 
tact the alloy with mercury and con- 
tinued penetration accordance with 
the small dihedral angle. Mercury stress- 
cracking appears, therefore, problem 
interfacial tension and intermetallic 
compounds, and special properties 
grain boundaries need invoked other 
than interfacial-energy relationships and 
their dependence alloying and orienta- 
tion. 5204 


3.5.9, 6.3.6, 3.8.4 


High Temperature Oxidation Cop- 
per-Palladium and Copper-Platinum Al- 
loys. THomas. Westinghouse Elect- 
ric Corp. Paper before AIME, Detroit 
Mtg., Oct. 1951. Metals (Trans 
AIME), No. 10, 926-931 (1951) Oct. 

The oxidation copper-palladium 
and copper-platinum alloys was studied 
function composition and tem- 
perature from the standpoint the ki- 
netics scale and subscale growth and 
the structure and morphology the re- 
action products. Under the conditions 
the experiments subscale always 
formed beneath the external scale. Rate 
constants for the external 
ness decrease regularly with increasing 
noble metal content the Rate 
constants for the subscale thickness pass 
through maximum which occurs 
higher noble metal content the higher 
the temperature oxidation for the 
copper-palladium system, and which 
independent temperature for the cop- 
per-platinum system. The 
stants generally not follow 
perature dependence the Arrhenius 
type. The scale and subscale structure 
equilibrium diagram for the metals 
and Kinetic equations for the 
rate constants for the scale and subscale 
involving concentrations the various 
diffusing elements and diffusion coef- 
ficients for the base metal and oxygen 
the alloy, and the base metal the 
oxide are derived. The rate constant for 
the external scale primarily governed 
diffusion the base metal through 
the subscale zone. The rate constant for 
the external scale and the diffusion co- 
efficient the metal phase are smaller 
for the copper-platinum alloys than for 
the corresponding copper-palladium al- 
loys. scale nickel oxides was 
served form the nickel-15% plati- 
num alloy. There was also 
formed consisting nickel oxide parti 
cles embedded platinum-rich 
The scale and subscale were irregular 
thickness, The particle size 
nickel oxide the subscale was rela- 
tively fine and increased with increasiny 
temperature oxidation, There 
tendency toward grain boundary precipi- 
tation the subscale and the 
phase continuous, Graphs, 
crographs and references are 
—INCO. 5202 
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3.6 Electrochemical Effects 


3.6.6, 5.3.2, 6.2.3, 5.2.2 
How Avoid Galvanic Corrosion. 
Steel, 128, No. 21, 82+ (1951) May 21. 
Some practical rules metal fabri- 


‘cation which minimize the hazards 


bimetallic corrosion are given. gal- 
corrosion, the ease with which the 
galvanic current can flow and the mag- 
nitude the current are controlled 
number basic factors: conductivity 
the circuit, potential between anode 
and cathode, polarization, relative 
cathode and anode areas, geometric 
relationships between dissimilar metal 
surfaces; and contact between metals. 
Dissimilar metal contacts are partic- 
ular importance with aluminum and 
magnesium. Joints may particularly 
susceptible corrosion. One method 
insulate electrically the 
materials from each other. Various 
methods protection are described. 
Cadmium plating often helpful, 
sacrificial anode. Crevice corrosion 
discussed and methods are given for 
preventing it. Protection magnesium 
assemblies outlined some detail. 
Nine references are appended.—ALL. 

5274 
3.6.5, 3.8.4, 6.2.5 

Relations Between Solution Potent- 
ials and Susceptibility Stainless Steel 
Selective Corrosion. STANDIFER, 
Becx, AND Mars Ohio 
State University. Eng. Exp. Sta. News 
(Ohio State Univ.), 23, No. 17-19, 
(1951) Oct. 

attempt was made correlate 
micro and gross potential measurements 
variety stainless steels which 
had been given varying degrees sen- 
sitization with steel 
corrosion rates sodium chloride, fer- 
ric nitrate, ferric chloride, 0.1 normal 
nitric acid, 65% acid, and 10% 
sulfuric acid. 

Gross potential measurements failed 
reveal any susceptibility the steels 
intergranular attack. The potential 
stainless steel chloride solutions, 
however, qualitative indication 
the degree pitting that taking place. 
With the exception Type 316 molyb- 
denum-containing steels sulfuric acid, 
micro potentials also failed reveal 
susceptibility the steels intergranu- 
lar attack, When air present over the 
test solution, these steels quickly regain 
after has been de- 
stroyed impressed cathodic current. 
Grain centers sensitized specimens 
regained their passive potential, grain 
boundaries did not. Further work 
sulfuric acid with alloys containing less 
molybdenum 5113 


3.6.6, 6.3.8, 4.3.1, 4.4.1 

The Corrosion-Resistance Lead. 
Van Jr. Tijdschr., 
Nos. 37/38, 644a-649a (1951). 

99.9% lead and other types lead are 
reviewed with reference their resist- 
ance against galvanic corrosion, cor- 
rosion air and water, and against at- 
tack hydrochloric acid, sulfuric acid, 
nitric acid, phosphoric acid, sulfur di- 
oxide, hydrofluoric acid, chromium 
oxide, acetic acid, alkaline, ammonia, 
and saline solutions. section de- 
voted the corrosion lead the 
ground; the effects lead/wood con- 
tact are also mentioned, The behavior 
lead some 145 solutions tabu- 
5172 
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3.6.8, 3.8.2 

The Mechanism Hydrogen Evolu- 
tion Nickel Cathodes Aqueous So- 
Chem. Phys., 20, 614-628 (1952) 
April. 

Hydrogen overpoltential 
cathodes was measured under very pure 
conditions. Observations were also made 
build-up and rate decay over- 
potential and capacity the elec- 
trode-electrolyte interface. The most 
probable mechanism hydrogen over- 
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Advertisements other specifications will 
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Positions Available 


Corrosion Engineers. Positions available 
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equal. Previous field and design ex- 
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Mich. 
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trol field has Midwest opening for sales- 
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terms equipment-engineered protec- 
tive coatings. Salary, expenses and in- 
centives. Corrosion, Box 53-20. 
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Houston 2, Texas 


Pipe Coating and Wrapping 


YOUR ADVERTISING 
this space 
goes over 5400 
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CORROSION ABSTRACTS 


potential nickel cathodes that 
rate-determining discharge step followed 
recombination hydrogen atoms. 
Apparatus diagrams, graphs, and tables. 
references.—MR. 5330 


3.6.8, 6.3.10, 4.3.2 


Anode Polarization Effects Nickel 
inghouse Elec. Corp. Paper before Elec- 
Soc., Washington Mtg., April 
8-12, 1951. Electrochem Soc., 98, No. 
11, 434-442 (1951) Nov. 


Electrochemical polarization effects 
nickel anodes normal sulfuric acid 
were studied determine the nature 
the electrode reactions involved. Current 
densities below and above that required 
passivate nickel anode were used. 
There was evidence anodic film 
forming the active nickel surface 
prior the onset passivity. the 
passive state, the anode reaction was 
the discharge hydroxyl ions and sub- 
sequent evolution oxygen and forma- 
tion nickel oxide. The presence 
chloride ions had the effect raising 
the minimum current density required 
passivate nickel anode and delaying 
the onset passivity above this current 
density. The nickel oxide formed anod- 
ically was soluble the acid solution 
and controlled the rate polarization 
decay. Diagrams and oscillograms are 
included. 5162 


3.6.8, 5.9.2 

Depolarizing and Their Effects 
and Savings Cleaning Rods and 
Wire, Irwin. Wire and Wire 


Positions Wanted 


Corrosion Engineer. Considerable field, 
design, research and development ex- 
perience for protection communica- 
tion cables, pipe lines, power substa- 
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chemical company process equipment, 
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rous, non-ferrous metals, coatings.COR- 
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ence surveys, design, corrosion mitiga- 
tion systems testing with major oil 
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Products, 26, 899-901, 994-996 (1951) Oct. 
brief report chemical 
thinking behind the author’s work with 
depolarizers acid-pickling iron and 
steel well résumé laboratory 
findings and actual production results 
steel mills and fabricating plants. The 
agents emphasized are 
Azed, Inc., Waukegan, Includes 
charts and 


3.7 Metallurgical Effects 


3.7.3, 6.2.5 

Belgian Research Chromium- 
Molybdenum Steels. (In French.) 
Rev. universelle mines, 94, ser 
336-348 (1951) Oct. 

Fabrication chromium-molybdenum 
steels for creep and corrosion resistance. 
Transformation curves, and effects 
heat treatment, temperature, time, 
and stress were 


6.2.5 

The Sigma Phase Alloys Containing 
Iron and Chromium, (In English). 
Metalen, 199-206, 221-227 
(1951) June 15, June 30. 

When iron-chromium alloys are heated 
high temperature, brittle phase, 
the sigma phase, may 
which can have unfavorable effect 
phenomenon also occurs many stain- 
less and heat-resistant steels, and relevant 
information the literature widely 
scattered, the principal data were col- 
lected. was found that formation 
sigma phase promoted the presence 
such alloying elements manganese, 
silicon, molybdenum, niobium, and nitro- 
gen. the other hand, carbon and 
zirconium prevent delay sigma forma- 
tion. Effects nickel and titanium are 
also discussed. Properties sigma phase 
are dealt with. Susceptibility forma- 
tion sigma phase the various stain- 
cussed. Finally, etching methods and 
X-ray procedures are 

5189 


3.7.2, 6.2.2, 3.5.9 

The Effect Different Alloying Ele- 
ments the Technological Properties 
Cast Iron, Especially Its Heat Re- 
sistance. (In German). 
Giesserei, 38, 25-29 (1951) Jan. 25. 

Correlates and summarizes data 
composition cast air-heater pipes, 
compares the thermal resistance and 
castability several aluminum-silicon 
and chromium-silicon alloys, and shows 
the beneficial effects nickel and 
molybdenum. Data are charted; photo- 


graphs and micrographs illustrate the 
5138 
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Microcracks and the Low-Tempera- 
ture Cooling Rate Embrittlement 
Welds. FLANIGAN AND Kaur- 
MAN. Welding J., 30, 613s-622s (1951) 
Dec. 

Presents the results tensile, fatigue, 
and impact tests mild-steel welds 
together with discussion certain 
features the microcracks which are 
associated with embrittlement produced 
too rapid cooling following welding. 
Diagrams and microphotographs.—BLR. 


3.7.3 

Welding the Superalloys. 
Welding Engr., 36, No. 12, 35-37, 
(1951) Dec. 

Arc-welding equipment, with and with- 
out inert-gas accessories preferred 
assembling majority superalloy 
stampings. Gas welding was used with 
equal success mating light-gage ma- 
terials and trimming cutting op- 
erations prepare heavy stampings for 
assembly arc welding. Welded super- 
alloy assemblies are annealed other- 
wise heat-treated and age hardened 
where special properties such 
sistance corrosive chemicals are 
necessary. rule, the technique for 
producing superalloy weld equiva- 
lent the technique required weld 
stainless steel. was necessary, how- 
ever, devise special types welds 
for the assembly superalloys liners 
for standard steel. table shows how 
tensile strength goes down short- 
time high-temperature tests nickel- 
base alloy containing 26-30% molyb- 
denum, 4-7% iron and 0.12% carbon 
(maximum). Illustrations are included. 


—INCO. 5013 


3.7.4, 6.3.6, 2.3.9 

Characteristics the Change 
Crystalline Structure Metal During 
Deformation Surface-Active Media. 
AMFITEATROVA. Doklady Akad. Nauk 
76, No. 697-698 (1951) Feb. 

Reports that the presence surface- 
active agent (oleic acid) increases the 
rate deformation copper wire 
under constant load, X-ray measure- 
ments indicate that the increase the 
number grains per unit volume during 
deformation greater surface-active 
media. Numerous earlier references 
Rebinder’s work have appeared recently 


5096 


3.8 Miscellaneous Principles 


3.8.2, 6.3.10 

Observations Liquid Contact 
Bridges. (In German). GERHARD SCHRAG 
AND Horst Metallkunde, 42, 
24-26 (1951) Jan. 

Describes experiments made study 
further the formation molten metal 
metal-oxide bridges upon the opening 
contacts. Data for nickel contacts are 


tabulated, charted, 
5228 


The Effect Metal Liquid Interfacial 
Potential the Friction Metals Im- 
mersed Solutions Electrolytes. 
Abs. Dissert. Univ., 
Cambridge, 1949-1950, 1951, 209-210. 

Friction/interfacial potential graphs for 
surfaces platinum, lead, and gold 
various electrolytes are compared with 


Vol. 


electrochemical data relating the sur- 
faces and electrolyte order cor- 
relate friction changes with changes 
the metal surfaces. Adsorption oxygen 
reduces friction considerably; hydrogen 
has similar though smaller effect; ad- 
sorbed ions may act similarly. The ob- 
servations support the welding theory 
friction, viz. that adsorbed films hinder 
the formation metal welds. Some 
features the friction/potential graphs 
are possibly attributable repulsive 
action between ionic double layers and 
metal surfaces. These graphs for lead 
show the same general features those 
for platinum except the two potential 
ranges where visible oxide can 
present and where hydrogen adsorbed, 
The graphs for gold differ from those 
for lead and platinum having fall- 
ing cathodic branch and rising anodic 
branch, being controlled throughout 
the oxygen adsorbed the 


3.8.2, 3.6.5 


Investigations Zinc-Iron Cells. 
German). Wickert AND 
(1951) May. 

study has been made the metal 
losses occurring the electrodes (iron 
and zinc) oxygen-concentration cells 
having 1.0 normal hydrochloric acid 
0.1 normal-sodium chloride 
lyte. The results indicate that pos- 
sible differentiate between 
activity and passivity, anodic activity 
and passivity, and single electrode ac- 
tivity and passivity. The degree ac- 
tivity the electrode not only 
termined its method preparation, 
e.g. filing, polishing, etc, but also 
the method which electron transfer 
takes place, the current density and 
the adsorptive and 
erties the electrode surface relation 
its surroundings, i.e. the composition 
and the electrolyte. Anodic and 
cathodic activities are always different 
one and the same cell, with the ex- 
ception the limiting case 
electrodes are passive. 
conditions the activities cathodes and 
single electrodes are very 
and there qualitative difference 
between them, while 
ferences occur only the sense that 
cathodic activity decreases more rapidly 
than does single electrode activity. There 
intense inhibitor effect cathodes, 
resulting from electron transfer caused 
the circulation electron receivers 
—ions hydrogen and oxygen—within 
the electrolyte. Many the phenomena 
observed are explicable only the as- 
sumption that local cells are formed. 
concluded that the properties 
cathode cannot described fully with- 
out due consideration the variation 
its surface activity with time. The re- 
sults are discussed relation the use 
zinc for the cathodic protection 
iron. 5198 


3.8.2, 3.6.5 

Volta Potentials the Copper-Nickel 
Alloys and Several Metals Air. 
Massachusetts Inst. Technol. 
Applied Phys., 22, No. 12, 
(1951) Dec. 

Volta potentials various metals «p- 
proximately parallel the electromotive 
force series. Metals abraded wet 
more noble than when abraded dry, 
transition metals changing average 
0.28 volt compared with 0.07 volt ‘or 
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the non-transition metals. All metals 
change the noble direction upon aging 
air, the average value being 0.3 volt 
after days. Potentials for copper-nickel 
alloys, plotted with composition, fall 
sigmoid curve, whereas potentials for 
composite electrodes made sepa- 
rate nickel and copper areas are linear 
with area nickel exposed. Com- 
mercial nickel-copper alloys above 50% 
nickel age more rapidly than laboratory 
alloys. The cause may lie deoxidizers 
like magnesium aluminum present 
commercial alloys. This suggests non- 
destructive method for detecting im- 

5183 


3.8.2, 3.6.8 


Overpotential and the Photovoltaic 
Effect Polarized Electrodes. 
Abs. Dissert. Univ. Cam- 
bridge, 1949-1950 (1951) 161. 

The effect ultra-violet light the 
which hydrogen and oxygen are evolved, 
was studied function the polar- 
izing current and the wave-length the 
was shown that all electrodes, 
which hydrogen evolved sen- 
sible rate, are covered with nearly 
complete monolayer chemisorbed hy- 
drogen. The potential which hydrogen 
evolved primarily determined 
the negative potential necessary dis- 
place chemisorbed oxygen hydrogen. 
Calculated values this potential, made 
for the few metals for which the requi- 
siie heats adsorption are available, 
agree fairly well with experimental values. 
low negative potentials, e.g. plati- 
num low current density the hydrogen 
atoms are mainly removed catalysis, 
whereas more negative potentials, 
when hydrogen ions the double layer 
are strongly adsorbed the negative 
chemical mechanism predominates. Re- 
lations, fairly good agreement with 
experimental results, are derived for the 
dependence overpotential upon cur- 
rent density, hydrogen ion concentration, 
and potential. the anodic reaction 
the radicals are adsorbed layer 
metal oxide. The primary effect light, 
this case, decompose molecule 
this 


3.8.2, 3.8.4 


The Anodic Decomposition Hydro- 
Electrochem. Soc., 98, No. 11, 
425-433 (1951). 

The anodic decomposition hydrogen 
peroxide was investigated over wide 
range conditions acidity and alka- 
linity and using anodes platinum, 
gold, nickel, graphite, 
platinum. acid, neutral, and alkaline 
solution hydrogen peroxide quantita- 
tively decomposed all the five types 
anodes used according the equa- 
the current density not too high, 
suggested that alkaline solution 
there common process which occurs 
potential involving the 
ion and which can formulated 
place rapidly. general, the rate the 
total anode reaction governed dif- 
This reaction does not take place 
neutral acid solution appreciable 
speed, but high potential such solu- 
tions there appears common 
process which involves interaction 
OH’ with hydrogen peroxide. Anodes 
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Pipe Line Service has storage 
facilities, too. You can ship your 
pipe direct PLS where will 
held for you until you want 
cleaned, primed, coated and 
wrapped. For your convenience, 
acreage provided for storage 
all plants. Shown here partial 
view the storage facilities 
Franklin Park—typical this 
extra service. 


PIPE LINE SERVICE 


Pioneers Steel Pipe Protection 


General Offices and Plant Franklin Park, Illinois 


Plants Glenwillard, Penna.; Longview, Texas; Corpus Christi, Texas; Harvey, and Sparrows Point, Md. 


\ 


platinum platinized platinum neu- 
tral acid solution show special be- 
havior which appears involve the par- 
ticipation the anode material. ref- 
erences.—MA. 


3.8.2, 6.3.6, 4.3.2, 4.3.6, 4.6.1 

Corrosion Phenomena Very Dilute 
Haase. Werkstoffe Korrosion, No. 
10, 390-393 (1950); Inst. Metals 
Metallurgical Abstracts, 19, Pt. 36-37 
(1951) Sept. 

Discussion the solubility copper 
concentrated and dilute aqueous acid 
and salt solutions, and hot and cold 
water; and the effects small alloying 
additions silver, tin, arsenic and anti- 
mony which result further decreases 
solubility very dilute solution. The 
mechanism the corrosion process 
noted, and pointed out that although 
local-cell effects occur every weak 
solution, they are extremely small with 
copper, and soon cease, due the for- 
mation thin, continuous films cor- 
rosion products whose solubility 
low that they render the copper virtu- 
ally incorrodable. Only under extremely 
unfavorable conditions local cells 
persist long enough cause pitting 
the metal surface. 


3.8.2 

The 
Application Thermodynamics Ther- 
mogalvanic Data. Study the Silver 
Chloride Electrode from 25° 90°C.). 
Harry AND CHARLES 
Electrochem. Soc., 98, No. 10, 388-394 
(1951). 

The thermogalvanic cell 
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was used obtain 
between 25° and 90°C. The influence 
these coefficients was large, but 
that and Cs* was small, though 
significant. The effect varying the 
concentration the electrolyte was also 
small. The results obtained suggest that 
standard thermodynamic relations for 
the reversible processes not precisely 
determine the two coefficients. The values 
obtained such relations should prob- 
ably corrected for mass-transfer effects. 
The Soret effects not completely ac- 
count for the variations the values 
Entropy processes involving the solvent 
contribute the thermogalvanic cell 
measurements. concluded that ther- 
modynamic measurements are useful 
the temperature difference 
not greater than 10°C. refer- 
ences.—MA. 4764 


3.8.2 


Influence the Anion the Elec- 
trochemical Behavior Metals. (In 
French). “International 
Committee Electrochemical Thermody- 
namics and Kinetics; Proceedings the 
2nd Meeting” (Libreria Editrice 
tecnica Cesare Taburini, Milan, Italy), 
1951, 185-196; disc., 196-197. 

Presents results systematic study 
the above, both the part the 
anode and the cathode. Includes tabu- 
lar data. 4870 


3.8.2 


Electrochemical Fundamentals Relat- 
ing Particularly the Metal|Solution 


When time electrically insulate your main line flanges and 
service lines with complete confidence and peace mind. One 
mistake could cost you hot one million dollars, you're lucky! Fires and 
explosions are expensive! 

Fittings that leak are not source worry. The only thing 
you should worry about not having something worry about. Elimi- 
nate one worry now! 


FLANGE INSULATION 


METER INSULATION 


METER INSULATION 
INSULATED UNIONS 


ELECTROLYSIS CHECK POINTS 


call from you will bring one our 
engineers your door; our-engineer 
will the worrying for you (he's al- 
ready got ulcers one more won't 
hurt him!} 


ALL THE WORLD 
The Only Exclusive Designers 
and Manufacturers 


ELECTRICALLY INSULATED 
PIPE FITTINGS 


Your Problem Our Only Business 


Vol. 


55, No. 76-92 (1951). 

After introduction stressing the 
need for rationalizing, simplifying, and 
clarifying, possibly international dis- 
cussion, the multiplicity ideas, nota- 
tions, and symbols used electrochem- 
istry more applied the 
interface. Lange discusses, 
briefly, some fundamental principles re- 
lating electric fields, the definitions 
“potential” and “tension,” electrode po- 
tentials and other electrochem. notions 
essential the discussion 
two-, and three-phase systems. refer- 
ences.—MA. 4770 


3.8.2, 1.3 

Electrochemistry and the Science 
ais, 80, No. 99-107 (1951-1952). 

After giving historical account 
the origin and growth electrochemis- 
try, the author surveys the present 
knowledge various aspects elec- 
trochemistry that are closely related 
metals, Particular attention given 
the question the seat electromotive 


3.8.2, 3.6.8 

General Outline Polarization 
nomena Metals. (In French). 
TELLI AND “International 
namics and Kinetics; Proceedings the 
2nd Meeting” (Libreria 
tecnica Cesare Taburini, Milan, Italy), 
1951, 136-146, disc., 147-148. 

Discusses apparatus used the 
thors, beginning with the first experiments 
and summarizes the 
concerning, particular, metals with 
normal electrochemical behavior. Includes 
graphs and schematic 
mittee Electrochemical 


4868 


3.8.2, 3.7.4, 3.8.4 

Ionic and Structural Properties and 
Electrochemical Behavior Metals. (In 
French). “International Com- 
mittee Electrochemical Thermody- 
namics and Kinetics; Proceedings the 
2nd Meeting” (Libreria Editrice Politec- 
nica Cesare Taburini, Milan, Italy), 1951, 
163-184. 

Discusses, particular, aspects the 
electrochemical behavior metals with 
respect electrodes exchanging their 
ions with solution. Includes table. 


references.—BTR. 4863 
3.8.2, 3.8.4 
Electrochemical Equilibria. (In 


French). “International 
Committee Electrochemical Thermo- 
dynamics and Kinetics; Proceedings 
the 2nd Meeting.” 
Politecnica Cesare Taburini, Milan, Italy. 
1951, 11-14 

Presents brief report the 
dynamics electrochemical reactions and 
electrochemical 


3.8.2, 3.8.4, 3.7.4 

Considerations Electrochemical 
netics. (In French). 
ternational Committee Electrochem- 
ical Thermodynamics and Kinetics; Pro- 
ceedings the 2nd Meeting” 
Editrice Cesare Taburini, 
Milan, Italy), 1951, 79-104. 

Discusses general the processes 
exchange ions between metals and 
solutions simple salts, also laws 
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which tie current density electrode 
voltage. Schematic diagrams. refer- 
ences.—BTR. 4869 


Corrosion Steel (and Galvanized 
Iron) Laminar Flowing Water. (In 
English). Mansa. Acta Chem. 
Scand., No. 1263-1274 (1950); 
Inst. Metals, Metallurgical Abstracts, 18, 
Pt. 11, 711 (1951) July. 

Iron plates were exposed tap water 
flowing over the metal surface thin 
streamline layer. The formation rust 
described detail. The corrosion 
products were arranged along the stream 
lines. protective layer was found. 
Slowing the rate water flow acceler- 
ated the attack. partly galvanized 
sheet, water containing little Calgon 
was used, attack was retarded absent, 
respectively, The results are discussed 
terms the electrochemical theory.— 


INCO. 4860 


3.8.2, 5.4.5, 6.2.1 

Corrosion Iron and Steel. 
Mayne. Paint Technol., 16, No. 190, 447 
(1951); Paint, Oil Colour J., 120, No. 
2766, 911 (1951). 

The mechanism the corrosion 
iron and its partial total suppres- 
sion paints discussed. Corrosion 
electrochemical, and may reduced 
eliminating oxygen and water, 
interposing high resistance between 
the cell electrodes (adjacent, differently 
charged areas the surface). Thus, the 
lated its electrical resistance. Corro- 
sion inhibition inert, metallic and 


3.8.2, 6.3.10, 3.8.4 

Metal-Solution Potentials Nickel 
Foreign Ion Solutions and the Mecha- 
nism Nickel Corrosion. 
Clark Univ. Paper before Elec- 
trochem. Soc., Buffalo, Oct. 11-13, 1951. 
Electrochem. Soc., 99, No. 22-27 
(1952) Jan. 

Phase boundary potentials nickel 
various aqueous solutions, practically 
free from nickel ions, were measured. 
The nickel-solution potentials air drift 
and reach high positive (noble) poten- 
tials. The potentials nickel vs. solu- 
values after several hours, depending 
upon the pH. The final potentials remain 
negative with respect the standard 
hydrogen electrode. The differences 
the corresponding potentials the same 
solution, presence air and ab- 
sence air, range half volt 
more. The role played oxygen in- 
fluencing the potentials has interest- 
ing bearing the initial stages the 
corrosion nickel. Tables, graphs and 
references are included.—IN CO. 4789 


3.8.3, 6.2.5., 2.3.4 

Study Passivity Stainless Steel. 
Applied Chem. (USSR) (Zhur. Prik- 
lad. Khim.), 24, No. 545-547 (1951). 

Fundamentals corrosion 
Akimov’s researches. Authors’ study 
suitability 18-8 titanium steel 
material for pickling tubs. Solutions 
used for tests: 20% Sulfuric acid; 
solution ferrous sulfate 20% sul- 
furic acid; and and 10% solutions 
ferric sulfate 20% sulfuric acid. Steel 
composition studied: 0.14% carbon, 17.10% 
chromium, 8.35% nickel, 0.26% titanium. 
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Experimental setup and procedure. Data 
time-dependence electrode potential and 
corrosion 18-8 titanium steel solutions 
mentioned. Results potential measure- 


ments corroded versus passivated 
specimens. Conclusions drawn 
from them. NOTE: Translation avail- 


able from: Henry Brutcher, Box 
157, Altadena, California. 4856 


3.8.3, 6.2.5, 4.3.3, 4.4.1 


Remarks Corrosion and Passiva- 
tion Metals. (In French). 
BAIX AND VAN 
national Committee 
Thermodynamics and Kinetics; Proceed- 
ings the 2nd Meeting.” Libreria Edi- 
trice Politecnica Cesare Taburini, Milan, 
Italy. 1951, 219-231. 

Discusses the above with respect the 
behavior soft steel aqueous bi- 


are the only 
tried and true answer control- 
ling cylinder-liner corrosion 
diesel engines. Use chromium 
inhibitors universally accepted 
locomotive builders. 

Sodium chromate stops corro- 
sion before starts. The presence 
this one chemical renders the 
metal surface passive corro- 
sive attack. Slight oxidizing ac- 
tion occurring upon initial con- 
tact produces additional safe- 
guard—a protective surface- 
deposit iron and chromium 
oxides. 

Deisel locomotives require 
only 2000 2500 ppm sodium 
minimize the combined effects 
vibration and corrosion. Other 


SODIUM CHROMATE ° 
CHROMIC ACID ° 


Mutual Chemical Company 


carbonate solution, behavior 18-8 
Cr-Ni steel acetic acid solution; 
and behavior 18-8-2 Cr-Ni-Mo steel 
acetyl chloride solution. Includes 
schematic drawing, graphs, 


—BTR. 4887 


3.8.3, 4.3.2 


Passivity Iron Films Nitric Acid. 
Quarterly Report, No. pp. (1951) 
July 1—Sept. 30. 

Passivity iron nitric acid was 
studied employing iron films evaporated 
glass. Films immersed directly from 
vacuum into acid lost 0.17 mg. iron/sq. 
cm. (2200A°) before they became pas- 
sive. Pre-exposure the films oxy- 
gen reduced the amount iron reacting 
0.08 mg./sq. cm. while addition 
potassium nitrate the acid reduced the 


units such boilers, 
stationary and marine diesels, hot 
water heating systems, and auto- 
mobile radiators vary their 
anti-corrosive requirements from 
200 5000 ppm sodium chro- 
mate. important that suffi- 
cient chromate concentration 
maintained all times; leave 
valuable equipment unprotected 
even for short periods may result 
serious damage. 

Mutual, the world’s 
manufacturer chromium chem- 
icals, supplies the chromates 
necessary for cooling systems 
protection. Information about 
corrosion prevention all types 
cooling systems will sent 
upon request. 


largest 


SODIUM BICHROMATE 
POTASSIUM BICHROMATE 


America 


270 Madison Avenue, New York 16, 


Plants Baltimore and Jersey City 
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amount iron reacting about one 
half. Immersion the films de- 
aerated potassium dichromate for more 
than two hours reduced the iron reacting 
with concentrated nitric acid zero. 
proposed that exposure substances 
reducing the amount iron reacting 
forming cathodic areas the iron 
surface which accelerate passivity 
anodic areas. Experiments confirmed 
that anodically polarizing iron reduces 
the amount iron reacting nitric acid 
before passivity. Diagrams, tables and 
graphs are included. 


INCO. 


3.8.4, 3.6.4 

Influence Oxygen Adsorbed 
Platinum the Variation Contact 
Potential. (In Russian). 
AND Ku. Doklady Akad. 
Nauk. SSSR, new ser., 81, 1093-1096 
(1951) Dec. 21. 

Investigated over the range 20-800° 
Data are 


3.8.4, 3.2.3 


The Structure Thin Layers Zinc 
Oxide Grown Zinc Single Crystal. 
Lucas, Proc. Phys. Soc. (Lon- 
don), 64, 943-945 (1951) Oct. 


The fact that electron diffraction 
pattern can obtained from the Zinc 
mother crystal through the overlying 
layer zinc oxide makes possible 
set upper limit the thickness 
this layer—MR. 4774 


3.8.4, 3.8.2, 4.3.2, 6.3.8, 6.3.19 

Stationary Potentials Spontaneously 
Dissolving Metal Acid Solutions. Ya. 
Phys. Chem. (U.S.S.R.) 
(Zhur. Fiz. Khim.), 25, 1248-1257 (1951) 
Oct. 

The stationary potentials spon- 
taneously dissolving nickel and iron 
(strongly polarized with low 
voltage) and lead and zinc (weakly 
polarized with high 
acid solutions were determined. The 
dependence the stationary potential 
for metals nickel and iron type 
the constants overvoltage, ioniza- 
tion processes the metal atoms, and 
discharge under constant and 
varied acid concentrations and for metals 
lead and type conditions 
agitation was derived and verified 
experiment. The establishment 
tionary potentials for metals lead and 
type acid solutions when the acid 
anions and the metal ions form diffi- 
culty soluble salt 


4742 


3.8.4, 6.3.11, 4.3.6 

The Rate Corrosion Silver 
Ferric Perchlorate Solutions. 
KING AND Frances New York 
University. 1951. Sept. pp. 

Silver dissolves much more slowly 
ferric perchlorate and nitrate than 
ferric sulfate solutions. detailed study 
the rate perchlorate solutions has 
been made, with the effect concen- 
tration ferric, ferrous, and silver ions, 
other salts including sulfates, stir- 
ring speed, temperature, and electrical 
polarization. Two factors are responsible 
for the difference rates: 
perchlorate more strongly adsorbed 
silver than silver sulfate is, and (b) 
sulfato-ferric complex ion reacts more 
rapidly than the normal hydrated ferric 
ion. Spectrophotometric evidence 
given for the existence the sulfato- 
ferric ion, (auth)—NSA. 4740 


3.8.4 

Mechanism the Reduction Oxides 
and Sulphides Metals. 3149D. 
MIT. Paper before AIME, Ann. 
Mtg., New York. Feb. 18-21, 1952. 
Metals (Trans AIME), No. 214-216 
(1952) Feb. 

Reduction oxides and sulphides 
metals can interpreted the follow- 
ing consecutive reactions: removal 
nonmetal the surface the oxide 
sulphide, that solid solution 
metal supersaturated with respect 
metal formed, formation metallic 
nuclei, especially the surface, diffusion 
metal ions and electrons from the 
surface across oxide sulphide me- 
tallic nuclei, and transfer metal ions 
and electrons from oxide sulphide 
metal. Equations and references 
are 


3.8.4, 3.2.2, 3.7.4 

Fundamental Study the Mecha- 
nism Which Hydrogen Enters Met- 
als During Chemical and Electrochemical 
AND Battelle Memorial Inst. 
National Advisory Committee for Aero- 
nautics Technical Note, No. 2696, 
(1952) Apr. 

Through the correlation several 
known methods controlling entry and 
exit hydrogen steel with the known 
chemical behavior atomic and molec- 
ular hydrogen suitable reagents were 
found which increase or, for the first 
time, significantly decrease hydrogen 
permeability and embrittlement steels 
during cathodic pickling and plating op- 
erations. This successful correlation was 
important step toward arriving the 
mechanism hydrogen entry into steel. 
proposed that entry through 
direct formation metal hydrides (inter- 
metallic compounds) solid solutions 
hydrogen metal the instant 
hydrogen discharge and that exit the 
decomposition metal hydrides 
solid solutions hydrogen metal. 
Photographs, diagrams, tables and 
NCO. 


3.8.4, 6.3.2 

Chemical and Thermodynamic Princi- 
ples the Corrosion Metals Aque- 
ous Solution. II. Corrosion Cadmium 
Sodium Chloride Solution. (In Ger- 
man.) AND WYLER. 
Helv. Chim. Acta, 34, 2269-2278 (1951) 

Study above shows that metallic 
corrosion the result the electro- 
chemical properties the metal, the 
chemical and thermodynamic properties 
the products corrosion, and 
changes concentration ions the 
solution especially the surface the 
metal. Data are graphed and tabulated. 


3.8.4, 6.3.6, 3.5.7, 3.5.9 

The High Temperature High Pressure 
Oxidation Rate Copper. Martin 
AND WILLIAM Insti- 
tute for the Study Rate Processes, 
Univ. Utah. June 15, 1951. pp. 

Observations were made the oxida- 
tion samples full-annealed elec- 
trolytic sheet copper oxygen 600° 
and 800°C. Total oxygen pressure was 
varied from 14.7 400 psi. Typical 
curves showing the increase weight 
with time 800°C are shown. The en- 
tire series rate constants 800°C 
obtained from the rate curve are plotted 
vs. oxygen pressure. This plot indicates 


Vol. 


that the oxidation rate pure copper 
oxygen independent pressure 
above atmosphere. The literature 


the oxidation copper reviewed 


3.8.4, 6.4.2 

The Thermoelectric Potential Thin 
Aluminium Strips. AND 
Compt. rend. (France), 234, 
No. 16, 1608-1610 (1952) Apr. 16. 

The thermoelectric potential cou- 
ples, formed very thin aluminum 
strips, vaporized vacuum glass 
plate, and pure copper wire, has been meas- 
ured between 0°C and temperatures varying 
between 0°C and 300°C. The aluminum 
was 99.995 percent pure. The results, 
which were good agreement showed 
that the thermoelectric potential in- 
dependent the thickness the strips, 
was varied between milli-microns and 
micron. The value was 010 


3.8.4, 6.4.4, 3.5.9 

Oxidation Magnesium and Its Al- 
loys Elevated Temperatures. (In Rus- 
(USSR) (Zuhr. Priklad. Khim.), 24, 
No. 460-470 (1951) May. 

Oxidation air magnesium and 
aluminum (400-600°C.), zine (at 
and alloys ML-4 (magnesium-7% 
minum-3% zinc-0.25% manganese) and 
ML-5 (magnesium-9.45% aluminum- 
600°C. Also reaction ML-4 and ML-5 
with nitrogen, carbon dioxide and sulfur 
dioxide 420-460°C. The reaction 
magnesium its alloys with air was 
linear; all the other reactions followed 
the parabolic law. The mechanical prop- 
erties the alloys after heating car- 
bon dioxide sulfur dioxide are better 
than after heating air; this at- 
tributed the formation protective 
films.—BNF. 4829 
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4.2 Atmospheric 


4.2.3, 3.2.3 

Corrosion Smelter (In Ger- 
sion, No. 11, 425 (1951) Nov. 

Fume (from smelting scrap brass 
copper matte) was mainly oxide 
dust and acid fumes; deposits the 
former gave good deal protection 
against the 


4.3 Chemicals, Inorganic 


4.3.2, 6.2.3, 6.3.10 

Hydrofluoric Acid Alkylation. 
leum Refiner, 30, No. 159-161 (1951) 
Sept. 

The material construction used 
the major portion hydrofluoric acid 
alkylation units ordinary carbon steel. 
Hydrofluoric acid reacts with iron 
form iron fluoride, which adherse 
hard protective coating all steel sur- 
faces. For this reason the reactor, 
tler, and hydrofluoric acid stripper are 
low carbon steel. However, the iron 
fluoride scale detrimental all mov- 
ing parts with metal-to-metal contact. 
necessary use Monel-trimmed 
pumps and valves and solid Monel 
the acid regenerator preheater 
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NEARLY 50% all the zinc consumed the 
United States around 400,000 tons used galvanizing, 
protective zinc coating iron steel. This ample 
evidence the metal’s firmly established position indus- 
try’s and economical “sacrificial” weapon 
its unceasing combat with rust. The 
tion between iron and zinc galvanizing precisely the 
that which takes place the relatively new and 
growing use zinc for cathodic protection pipe lines and 
other underground iron and steel structures. The sole differ- 
ence between the two methods being that cathodic pro- 
tection the zinc, the form anodes, buried adjacent 
pipe line and connected conductor, while galvan- 
izing the zinc bonded iron steel. either form, zinc 
has been attested those progressive com- 
panies who have used zinc anodes for this purpose. For 
example the northwest, utility company reports: 
most interesting installation was made 1942 four inch 
bare pipe located the seepage from irrigation ditch that 
circled the brow hill such manner that the pipeline trench 
intersecting the irrigation ditch was kept moist throughout the 
season, Approximately seven hundred feet of this four inch line 
had been replaced twice. In the spring of 1942 leakage developed 
and when the pipe was uncovered it was found to be in bad con- 
dition. Pending replacement, repairs were made and seventeen zinc 
anodes were installed with series-parallel connections. In the press 
of other work, this replacement job was put aside and in 1943 it 
was found that no further leaks had developed. In 1948 the replace- 
ment had still not been made and we were getting a good poten- 
tial-to- ground and plenty of protective current. The last test made 
the spring 1950 shows slight increase the potential-to- 
and the pipe has not been replaced nor have felt 
even necessary uncover for visual 


The graph right provides additional evidence from the 
State Texas. Here are two examples, under widely dissimi- 
conditions, where zinc has proved itself highly 
cathodic protector for underground pipe lines. This 
not surprising view the long-recognized superiority 
the metal the field galvanizing. 
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YEARS 
EFFECT OF ZINC ANODE PRO. zinc anodes was completed in early 


TECTION OLD LINES. Most 1944. Curve shows cumulative leak 


the United Gas Corp.’s welded- record these mains. Only cor- 
steel-gas distribution mains, coated rosion leaks occurred in the 6 years 
with hot and wrap- since cathodic protection was ap- 
were installed before 1930. plied, comparing with 142 during 
Cathodic protection mains 1932-1944, 


BUNKER HILL JOE High Grade ZINC 
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4.3.2, 6.2.5 

Action Dilute Inorganic Acids 
com. Univ. Colorado. Ind. and Eng. 
Chem., 43, No. 11, 2572-2575 (1951) Nov. 

Determination the corrosive effects 
the more common inorganic acids 
Sheets the steel were exposed the 
various acids for weeks, one set 
experiments was kept 25°C. Duplicate 
experiments were conducted for the same 
period, but the sheets were boiled 
contact with the acids. The amounts 
iron, chromium, and nickel dissolved 
the acids were determined the end 
and weeks. Only acid active the 
stainless steel 25°C was normal hy- 
drochloric acid. Boiling increased the 
action hydrochloric acid, hydrobromic 
acid, hydroiodic acid, sulfuric acid, and 
sulfurious acid. Very little corrosive ac- 
tion was noted with boric, nitric, phos- 
phoric, phosphorius and selenious acids. 


Tables and references are included.— 
INCO. 4885 


4.3.2, 6.3.8, 3.8.2 

(Corrosion) Resistance Anodes 
Lead and Its Alloys the Electrolysis 
Sulphuric Acid Solutions. (In Rus- 
Applied Chem. (USSR), (Zhur. 
Priklad. Khim.), 24, No. 12, 1263-1273 
(1951) Dec. 

Using method similar that 
Mashovets and Lyandres, the loss 
weight during electrolysis normal 
sulfuric acid was determined for anodes 
lead-silver with and without other 
alloying additions. Thallium and tin ad- 
ditions improved lead-silver the most 
resistant the alloys tested being lead- 
cium and selenium additions exerted 
temporary beneficial influence, but gold 
and mercury were detrimental, while 
tellurium and bismuth had little action. 
Protection film formation was assisted 
additions tin, calcium, barium, 
strontium. The effect chloride ions 
the sulfuric acid was also investigated. 


4753 


4.3.2, 7.5.5, 6.5 

The Storage and Handling Acids 
and Cyanides. Paper before 
Electrodepositors’ Tech. Soc., Birming- 
ham, Nov. 1950. Electrodepositors’ 
Tech. Soc., 27, 23-33 (1951). 

Sulfuric acid 95-96% strength may 
safely stored mild steel cast iron 
containers, even lead-lined mild steel 
vessels, but the latter somewhat infe- 
rior. Nitric acid 93% strength and 
over may contained 
99.5 aluminum tanks, while 65-70% and 
dilute acid can held Staybrite (18 
titanium 
austenitic steel) welded containers. Sat- 
isfactory welding can accomplished 
the use neutral oxyacetylene 
4939 


4.3.5, 6.2.2, 4.4.6 

Corrosion Iron Benzene Solu- 
tions Iodine. (In Russian). 
Chem. (USSR) 
Khimii), 24, 1151-1155 (1951) Nov. 

Laboratory tests were made the 
above. Apparatus and method are de- 
scribed. was found that first 
formed and then transformed 
liberating the iodine for further attack. 
Data are 


4.3.7, 3.8.4, 6.6.5 

Mechanics Corrosion Concrete 
Sewers Hydrogen Sulfide. 
Sewage and Industrial Wastes, 
23, 1477-1485 (1951) Dec. 

assessment present knowledge 
the above. Serves background 
for discussion concerning the funda- 
mental reasons for the effectiveness 
various remedial measures. references.— 


BLR. 4831 


4.4 Chemicals, Organic 


4.4.2, 6.1, 4.4.6 

Corrosion Metals Hydrocarbon 
Solutions Carboxylic Acids. (In Rus- 
Prikladnoi Khimii), 24, 958-969 (1951) 
Sept. 

The corrosion magnesium, iron and 
lead various organic acids dissolved 
hydrocarbons was investigated. Data 
are tabulated, ref—BTR. 


4.4.2, 6.1, 4.4.6 

Corrosion Metals Hydrocarbon 
Solutions Aliphatic Acids. (In Rus- 
Doklady Akad. Nauk SSSR, new ser., 80, 
389-392 (1951) Sept. 21. 

The corrosion magnesium, iron and 
lead solutions acetic, butyric, vale- 
ric, and lauric acids benzene, 
iso-octane, and petroleum ether was inves- 
tigated. Data are discussed, tabulated, 


4.4.2, 6.2.2, 6.3.6 

The Influence the Solvent Acid 
Solutions Their Behavior Toward 
Akad. Nauk SSSR, new ser., 80, 777-780 
(1951) 11. 

study was made the corrosion 
iron and copper solutions butyric 
acid water, benzene, iso-octane, and 
vaseline oil. Data are tabulated. ref- 
erences.—MR. 


4.5 Soil 


The Use and Misuse Organic Wa- 
ter Conditioning Materials Boiler 
Water Treatment. AND 
Hall Labs. Paper before 
Midwest Power Conf., Chicago, April 
1951. Blast Furnace Steel Plant, 39, 
Nos. and 11; 1110-1113, 1242-1244 
(1951) Sept., Oct., Nov. 

Discussion organic boiler water 
conditioning agents reference the 
ability disperse sludge, ability flake 
off scale and sludge, tendency aggra- 
vate foaming and its resistance de- 
composition. The use organic dis- 
persive must considered not only 
its effect the immediate problems but 
also its behavior the entire boiler. 
Several case histories, discussing boiler- 
water conditioning, are given.—INCO. 


4766 
4.6 Water and Steam 


4.6.11, 4.2.5, 1.7.2, 5.3.1, 5.4.1 

Corrosion Testing. Mech. Eng., 73, No. 
224-225 (1951). 

station under the Kure Beach Project 
was formally opened 


Vol. 


Beach 1950. Testing facilities have 
been extended observe the behavior 
metallic and organic protective coat- 
ings. Some the advantages this 
new site are quoted as: continuous 
supply full strength sea-water, un- 
contaminated industrial wastes, oil 
films, other polluting agents; rel- 
atively wide range sea-water tempera- 
ture 45°-85°F. (7°-29°C.); and long 
season growth large number 
marine organisms. Specimens 
tened Monel racks means Monel 
machine screws, and galvanic action 
eliminated the use Bakelite insu- 
4853 


4.6.6, 4.6.1, 1.6 

Water Supply and Treatment. 
Hoover. 211 pp. 1951. National Lime 
Association, Washington, 

Discusses water supplies and methods 
which water treated for human and 
industrial requirements. Numerous dia- 
grams and illustrations show equipment 
and procedures.—BLR. 


4.7 Molten Metals 


4.7, 4.3.3, 6.2.1 

Spectrochemical Analysis Lithium. 
Analytical Chemistry, 23, 1823-1825 
(1951) Dec. 

studies involving molten 
lithium metal and ferrous alloys made 
necessary the development analyti- 
cal procedure for the determination 
metallic impurities. Describes this tech- 
has permitted quantitative 
study corrosion rates not only 
lithium but also other alkali metals 
and alkali metal hydroxides—BLR. 


4.7, 3.7.5, 3.5.6 

Liquid Metal Corrosion. ANTON 
Chemical Engineering Dept., 
Metallurgy Division, University Ten- 
nessee, Knoxville. Formerly 
Ridge Natl. Lab., Oak Ridge, Tenn. 
Corrosion, No. 78-84 (1953) Mar. 
many instances, liquid metal corro- 
sion simply question solubility 
rate and extent solubility. However, 
solubility and diffusion barriers may 
developed from the components im- 
purities the form intermetallic 
compounds, metal oxides, nitrides and 
other surface films. This paper does 
not discuss detail the desirability 
formation these films but recognizes 
their existence and discusses the nature 
and extent interaction between 
ety metals relatively high melting 
point and low melting metals which are 
arbitrarily referred “liquid metals.” 
Such metals and alloys are those which 
melt below 400 500 degrees Centigrade. 

When liquid metal comes contact 
with solid metal, certain degree 
interaction occurs. Since alloys may 
metals, the paper discusses the behavior 
each some length, giving 
examples for each. Photomicrographs 
show results. 

thorough evaluation material 
under study for use given liquid 
metal should include study 
mensional changes; Weight changes; 
Changes composition the liquid 
metal; Change the chemical com- 
position the metal surface 
ical spectrographic analysis; 
crystal structure metal surface 
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WHICH TWIN MEETS THE NEW 


HOLE 


HIGH-PURITY 


MAGNESIUM ANODE 


HIGH PURITY SPECIFICATIONS? 


Magnesium anodes meeting the new high-purity specifications (listed right) lose less 


the theoretical ampere-hours current available, and 10% less the actual ampere- 
hours available, than anodes cast any other published anode specifications. 


terms dollars and cents, this means that anodes cast the new high-purity specifications 
are worth 10c per pound, $1.70 each per 17-pound anode, more than are anodes cast 


5.3-6.7 
0.15 min. 
2.5-3.5 
0.10 max. 
0.02 max. 
0.002 max. 
0.003 max. 


less-rigid purity specifications. Other imp. 0.03 max. 


sure put the NEW HIGH-PURITY specifications your requisition—or specify DOW 
the manufacturer and CATHODIC PROTECTION SERVICE the sure! 


Good-All Rectifiers 
CPS Graphite Anodes 
Polyken Protective Tape Coatings 


Betzel Tapesters 
Maloney Insulating Materials 


Erico Cadweld Welding Materials 
Fisher M-Scope Pipe and Cable Locators ‘ @: 
Detectron Pipe Locators 
Wahlquist Pipe Locators 
CPS Graphite Anode Backfills 
Homco and Barada and Page Backfills 
Agra and Collins Meters 
Associated Research Resistivity Meters 
Rubicon Potentiometers 


Pearson Holiday Detectors 
Holloway Shunts 
Direct-Burial Cable 
Ditch-Witch Trenchers 


Everything the cathodic protection field 
from insulating washer turnkey contract installation. 


Magnesium Remainder 


OFFICES LOCATED 


HOUSTON 


Box 6387 
(4601 Stanford Street) 
Houston Texas 
Phone 


TULSA 
314 Thompson Building 
Tulsa, Okla. 
Phone 2-9857 


NEW ORLEANS 

1639 Robert Street 

New Orleans 15, La. 
Phone CH-8310 
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x-ray electron diffraction; Deter- 
mination nature and depth attack 
advisable sometimes determine hard- 
ness changes gradient supplement 
the metallographic study. 


PREVENTIVE MEASURES 


5.2 Cathodic Protection 


5.2.3, 6.4.2 

Cathodic Protection Aluminium and 
Its Alloy. II. Goro Repts. Sci. Re- 
search Inst. (Japan), 27, 67-70 (1951). 

duralumin 
copper 4.24, magnesium 1.62, manganese 
0.49, silicon 0.45, and iron 0.4%) plate 
Imm. thick quenched from 500° 
cathode with carbon anode so- 
dium chlorine 40° resisted corro- 
sion most with the cathode current density 
2-6 milli-amps per square centimeter, 
the resistance extending toward higher 
density higher 


5.3 Metallic Coatings 


Corrosion Materials. Gas Times, 69, 
117-118 (1951) Oct. 19. 

Outlines results reported the Di- 
rector the Gas Research Board his 
1950 report. Includes photomicrographs 
showing structures lead-tin and lead- 
nickel coatings before and after corro- 
sion for 350 hours 150° C.—BLR. 


5.3.2, 5.3.4, 8.9.4 

Metal Spraying Steel Rail Coaches. 
Industrial Finishing (U. K.), No. 38, 
72-74 (1951) Aug. 
__A description the zinc spraying 
passenger coaches under construction 
for the Indian Government Railways. 
coating from .004 .005 in. 
applied the powder process protect 
the coaches against corrosion under the 
extremely humid conditions 
meet service. The coating applied 
both inside and out all metal parts 
except the aluminum roof sheets. The 
steel surfaces are prepared shot blast- 
ing confined hoods prevent un- 
necessary wastage shot. Waste zinc 
and shot are reclaimed from the coaches 
completion.—ZDA. 


5.3.2, 6.4.4, 5.3.4 

New Coating for Magnesium. 
neers Digest, 12, 209-210 (1951) July. 

The development new protective 
coating for magnesium reported from 
America. The outstanding characteris- 
tics this coating are claimed its 
excellent corrosion resistance, high melting 
point, and good dielectric strength and 
hardness. The coating normally brown 
color and constitutes excellent paint 
much the same way aluminum alloys 
are anodized and can applied any 
the commercial magnesium 
wrought cast. Salt spray tests for 
ninety hours produced corrosion, and 
corrosion occurred for 4,500 
hours when the coated surface was 
waxed. The coating approximately 
0.001-0.0015 inch thick, depending 
the length treatment. coating 0.001 
inch thick will resist electrical potential 
therefore probable that insulators will not 
required between joint magne- 
sium with different metal, provided 


that the magnesium surface has been 
processed the new method. The gal- 
vanic corrosion resistance the coating 
has been the subject limited tests, 
which aluminum, zinc, steel and copper 
discs were assembled contact with 
both sides coated magnesium panels. 
After five hours exposure salt spray 
the magnesium surfaces showed 
signs corrosion. The magnesium sur- 
face with the coating claimed re- 
sist temperatures above 1,371° C., but 
the melting point magnesium metal 
650° C., this property the surface 
coating will approximate that 
anodizing aluminum.—TIME. 


5.3.4, 6.4.4 

Clad Magnesium. Light 
Metal Age, Nos. 7/8, 10-11, 15-16 (1951) 
Oct. 

The author, chief the Special Pro- 
grams Unit the United States Air- 
force, describes the attempts made 
increase the resistance magnesium 
corrosion cladding magnesium sheet 
with alloys magnesium that are anodic 
the base alloy and with aluminum 
alloys that might protect the base alloy 
insulating from the atmosphere. 
The first step was determine these 
alloys could bonded together roll- 
ing elevated temperature. was dem- 
onstrated that strong magnesium alloy 
may successfully clad with alloys that 
are chemically anodic provided 
aluminum zinc foil used help 
bond the cladding alloy the core alloy. 
Better results were obtained with alumi- 
num foil because higher rolling tempera- 
tures could used and larger reductions 
per pass could made. The process 
simple: foil and cladding alloy are folded 
around the alloy billet and passed through 
the rolling mill with the 
ALL. 4807 


5.9 Surface Treatment 


5.9.3, 8.9.4 

Instructions Give Proper Flame- 
Cleaning Technique. Engineer- 
ing and Maintenance, 47, Nos. 4/5, 357- 
360; 449-452 (1951). 

Correct procedures for flame-cleaning 
flame-priming steel structures have 
the past relied largely individual 
demonstrators and “word mouth” in- 
structions. This article sets out descrip- 
tions safe, practical and economical 
techniques for doing this work and 
should valuable for initial instruction 
4932 


5.9.4 

‘Cronak’ Makes Zinc Corrosion Re- 
sistant. Finishing (U.S.A.), 28, 
No. 32-33 (1951) Dec. 

note the “Cronak” process de- 
veloped the New Jersey Co. for 
the protection surfaces exposed 
stagnant moisture with limited 
access oxygen, order prevent 
the formation white corrosion prod- 
ucts. The process can also used 
cadmium, consists essentially the 
application film basic chromium 
sodium dichromate. film about 0.00002 
in, thick 4879 


5.9.4 

Corrosion Protection Cold Phos- 
Chem. (USSR), 


Vol. 


Khimii), 24, No. 373-382 (1951); 
Chem. Age, 65, No. 1677, 295 (1951). 
cold phosphating process de- 
scribed. The solution contained di- 
hydrogen phosphate, 
dium fluoride and chlorate. Test pieces 
metal were immersed this solution 
for hour. Photo-micrographs show 
that the coatings obtained have finer- 
grained structure, are 
have greater covering power and better 
bonding with the base metal, but are 
still somewhat inferior respect cor- 
rosion resistance coatings obtained 
the hot method.—RPI. 4754 


5.9.4, 3.5.9 

The “Onera” Bright Chromizing Proc- 
ess. Jousser. Paper before ASM 
World Metallurgical Congress, Detroit, 
Oct. 15-19, 1951. Metal Progress, 60, No. 
76-77 (1951) Oct. 

With the new chromizing process 
veloped and patented the ONERA 
(Office National d’Etudes 
cherches Aeronautiques), smooth, bright 
layers are obtained single opera- 
tion. the ONERA process, gaseous 
chromium fluoride decomposes 
surface the steel parts, the chromium 
diffuses into the metal and the hydro- 
fluoric acid recombines with chromium 
chips that are packed with the stcel 
articles. Chromium diffusion layers ob- 
tained gaseous chromizing are cor- 
rosion resistant. Chromizing can also 
used protect nickel, cobalt al- 
loys such against scaling 
temperatures 1650°F.—INCO. 4728 


5.9.4, 5.3.4 

Phosphate Coatings Versus Galvaniz- 
ing. Lawrence. Product Finishing 
(London), No. 12, 57-58 (1951). 

The author opposes the suggestion 
that phosphating followed paint pro- 
tection substitute for galvanizing 
and reports tests showing the superior- 
ity the former system. Economic con- 
siderations are also 


4744 


5.9.4, 5.3.4 

Substitute Finishes for Electroplating: 
Chromate Treatments. CHARLES Os- 
TRANDER. Plating, 38, No. 10, 1033-1035 
(1951). 

Types chromate solution and their 
application are briefly described, and 
data sheet presented are 
summarized operating 
these solutions and cadmium 
and aluminum. The general characteris- 
tics chromate films are summarized. 
—MA. 4808 


5.9.4, 5.9.2 

Cleaning and Re-Chromate Treatment 
Magnesium Alloy Castings, with spe- 
cial Reference Corroded Parts Ma- 
AND Protection and 
deposition Metals. Selected Govern- 
ments Research Rep. Vol. 1951, 72-86. 

The development described meth- 
ods cleaning and re-chromating 
ished magnesium alloy castings 
had been chromate-treated before 
chining, which had become slightly 
corroded store service. For the 
removal grease loosely adherent 
foreign matter, mild alkaline cleaner 
recommended. 
firmly adherent film normal charac- 
ter again formed. Where 
damage has been done the chromate 
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GIVES BEST COMBINATION 
DESIRABLE QUALITIES LOW COST 


& 
The Sheppard Potentiometer, designed 
No. 
pipeliner for making 
measurements, combines ruggedness, light 
weight, variable sensitivity and wide range 
give the best combination desirable 
qualities low cost. 
the 
The three decade system used. The smallest 
ro- 
decade vernier type helical potentiom- 
eter inches coil length, allowing finer 
od- 
and closer balancing adjustments. Calibra- 
tion against standard cell quickly possible 
all ranges and any time during exter- 
nal measurements. 
All controls are logical position for quick 
convenient operation. Accuracy better than 
range. Mounted walnut case with 
rubber feet and removable lid. 
ing 
Light Ibs., with 
on- 
Range 0-310 millivolts .01 millivolt steps, 
1.0 millivolt steps. 
035 
MENT FROM STOCK 
are 
for 
ris- 
HOUSTON, 
86. 
fin- 
ich 
For full information, write, wire, teletype BRANCE-KRACHY CO., INC. 
the BOX 1724, HOUSTON, TEXAS 
“¢ nt ' (HO-561 ) | Please send me details on your Sheppard Potentiometer 
ris 
4411 NAVIGATION BLVD., Box 1724 
Company Address_ 
HOUSTON 


low 

3 

i 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


INDEX ADVERTISERS 


Vol. December, 1953 No. 


Allen Cathodic Protection 
Inside Front Cover 


Amercoat Corporation 
American Cast Iron Pipe 
American Chemical Paint Company 
Arco Rubber Processors 

Div. Automotive Rubber Co., Inc 
Bakelite Company, Div. Union 

Carbide Carbon Corp 
Barrows Porcelain Enamel 
Brance-Krachy Company 
Carboline Company 
Carpenter Alloy Tube Division, The 
Cathodic Protection Service 
Chemical Corporation 
Coast Paint Lacquer 
Corrosion Directory 
Day, Company 
Dearborn Chemical Company 
Delrac Corporation 
Dow Chemical Company 
Dresser Industries, 
Duriron Company, Inside Back Cover 
Earl Paint Corporation 
Electro Rust-Proofing Corporation 


Federated Metals Division, 
American Smelting Ref. 
Firestone Plastics Company 
Harco Corporation 
Heveg Corporation 


Haynes Stellite Company, Div. Union 
Carbide Carbon Corp.............. 
Hercules Powder Company 


Hil, Hubbell Company, Div. 
General Paint Corporation 

International Nickel Co., Inc 

Johns-Manville Sales Corp. 

Mayes Brothers, Inc.. 

Michigan Pipe Company 

Monsanto Chemical Company 

Mutual Chemical Company America 


National Carbon Company, Div. 

Union Carbide Carbon Corp. 
Nelson Electric Manufacturing 
Nicolet Industries, Inc. 

Pipeline Anode Corporation 

Pipe Line Service Corp. 

Pipe Linings, 

Pittsburgh Coke Chemical 
Plastic Eng. Sales 


Polyken Industrial Tapes, 

Dept. Bauer Black. 
Positions Wanted and Available. 
Ruberoid Company 
Rustproofing Processes 
St. Joseph Lead Company. 

Soran Lined Pipe 
Service Engineers, 
Stearns, Company 
Tapecoat Company, The 
Tnemec Company, Inc.. 
Tretolite Company 
Tube-Kote, Inc. 

United States Stoneware Company 
Van Dorn Iron Works Co., The 
Wilkinson Products 
D., 


film where slight corrosion has oc- 
curred, the original film may removed 
treatment 
acid mixture. Detailed recommendations 
are made for the treatment painted 
parts. Where considerable loss metal 
permitted, the acid chromate bath 
may used but not satisfactory 
aluminum-magnesium alloys after the 
hydrofluoric acid dip—MA. 4736 


5.9.4, 6.3.11 

Tarnish-Resistant Treatments for Sil- 
verware. Metal Finishing, 49, No. 59- 
(1951) Aug. 

Two electrolytic methods providing 
tarnish-resistant film for silver plated 
articles are discussed. The Price-Thomas 
method low cost, simple beryllia 
filming process, that produces film few 
millionths inch thick. Beryllium 
toxic and although the amount present 
very small, the treatment not recom- 
mended for tableware. The film low 
abrasion resistance, and easily removed 
washing wiping. useful only for 
atticles that are seldom cleaned. 

The method comprises cathodic treat- 
ment solution containing about 
grams beryllium sulfate per liter ad- 
ammonia, for 5-15 minutes 25-40 micro 
amps. per sq. ft. Because low-current 
density essential, 2-volt accumula- 
tor recommended. Anodes are prefer- 
ably tin-lead alloy. The article 
filmed must highly polished and 
free all grease and tarnish. Cleaning 
methods other than cyanide are satisfac- 
tory. The cleaning process should 
immediately followed cold rinse, 
10% sulfuric acid dip, and thorough 
rinsing. After filming, the article should 
not dried from hot water; should 
rinsed and then dried with soft 
cloth. Baking the article 100-110°C 
accelerates the drying process. 

volves cathode treatment bath 
containing ounces potassium nitrate 
and ounces potassium dichromate 
per gallon, for 1-5 minutes 2-3 volts 
room temperature. Caustic soda 
used keep the bath alkaline. Carbon 
lead anodes can used. This treat- 
ment does not dull bright silver finish. 
also provides some protection against 
tarnishing brass and copper.—PDA. 


4871 


MATERIALS 
CONSTRUCTION 


6.3 Non-ferrous Metals and 


6.3.1, 7.2, 7.3, 8.9.5 

Non-Ferrous Metals and Alloys 
Marine Engineering. 
Metal Ind. (London), 79, Nos. 10, 11; 
163-166, 201-203, 224-225 (1951) Aug. 
31, Sept. Sept. 14. 

Discussion reduction corrosion 
problems since cupro-nickel and alumi- 
num-brass have replaced 70:30 brass 
condenser tubes. Monel metal, possessing 
remarkable combination properties, 
used for disc and poppet valves, valve 
seats, blading, cylinder lines and pump 
rods. Other non-ferrous metals and al- 
loys include copper for piping, brasses 
including manganese-bronze (56.0 cop- 
per, 41.5 zinc, 0.25 manganese, 1.0 iron, 
1.0 tin, 0.25) aluminum for ships propel- 
lers and Nickalium (nickel, aluminum, 
bronze) for marine propellers, phosphorus- 
bronze for blade sections, aluminum and 


Vol. 


aluminum alloys for superstructures and 
hulls small boats and bearing 
Pictures and tables giving the properties 
the various materials are included. 
references.—INCO. 4822 


6.3.6, 3.8.4, 4.3.6 

The Rate Solution Copper 
Various Salt Solutions and the Mecha- 
nism the Corrosion Copper. 
Katz. Werkstoffe Korrosion, No. 10, 
393-399 (1950). Inst. Metals Metal- 
lurgical Abstracts, 19, Pt. (1951) 
Sept. 

Study the various rates which 
copper dissolves different types 
salt solutions. Measurements were made 
the polarization and cathodic currents, 
and the thickness the layers 
oxygen atoms the surface the 
metal when ammoniacal 0.5 normal 
ammonium chloride, 0.5 normal sodium 
chloride (pH 2), 0.5 normal potassium 
nitrate (pH 2), 0.5 normal sodium sul- 
fate (pH 3), .15 molar sodium phos- 
phate (pH 4.5) and 0.5 normal sodium 
acetate. The results show that the cor- 
rosion copper cathodically con- 
trolled process, and that this premise 
affords explanation for the increasing 
rate attack (with time copper con- 
tent the solution) which occurs. 
the copper content the solution in- 
creases, the surface films decrease 
thickness amounts which vary 
with the nature the solution. This 
decrease indication release from 
the normal depolarization process, re- 
sulting from increase the rate 
cathode. predominates 
when high rates corrosion occur and 
most noticeable when the solution con- 
tains complex forming anions. refer- 
ences.—INCO. 4733 


6.3.6, 4.2.1, 3.4.6 

Atmospheric Corrosion Copper 
Powder. (In Russian.) Pomosov 
(USSR) (Zhurnal Prikladnoi Khimii), 
24, No. 723-726 (1951) July. 

Investigation the effect hydro- 
phobization reducing the corrosion 
copper powder hydrogen sulfide, car- 
bon dioxide, hydrochloric acid and am- 
4893 


6.3.6, 4.3.3 

The Influence Ammonium Salts 
the Corrosion Powdered Copper. (In 
KINA, AND Levin. Applied Chem. 
(USSR) 
24, 720-722 (1951) July. 

The above was studied experimentally. 
was shown that the volatility the 
acid forming the anion the salt 
the basic factor determining the corro- 
sion activity the salt. Data are dis- 
cussed and 4900 


6.6 Non-Metallic Materials 


6.6.1, 4.2.1 

Tests the Behaviour Materials 
Under Various Climatic Conditions. 
Verfkronick, 24, No. 139-142 
(1951). 

Tests have been carried out 
performance non-metallic materials, 
e.g., synthetic resins, lacquers, adhesives, 
asphalts, waxes, glass, ceramics, 
and rubbers, under widely different cli- 
matic conditions. The results are 
ported general terms guide 
designers electrical 
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Other Materials 
AVAILABLE NOW! 


For your convenience Quantity ship- 
ments from Harvey, La. stock. Immediate 
factory shipments anywhere. Oil Field 
Type Service. 


Graphite Anodes 
Made National Carbon Company, 
Division Union Carbide Carbon 
Corp. 


Polyken Tape 
Made Polyken Industrial Tapes, 
Dept. Bauer Black. 


Corrosion Testing 
Instruments 


Insulating Materials 


Anode 
All Types 


Chemical Pumps 
Made McFarland Eng. Pump Co. 


Miscellaneous 
Supplies 


are prepared and ready serve you with 
all kinds materials for cathodic protection 
systems the ground under water. Call us. 


You can pick the RIGHT ANODE the job from 
this assortment designed meet the needs the ex- 
acting engineer. 


IMMEDIATE DELIVERY 


From 
HARVEY, LA. HOUSTON, TEXAS 
PERTH AMBOY, 


Take advantage our engineering service ordering 
magnesium zinc anodes for your cathodic protection 
system. will glad give you every assistance 
planning the right design for the protection you want 
get. Let discuss with you the relative merits 
magnesium and zinc for your installation. 


ALL-CO RECTIFIERS 


Oil Immersed Air Cooled 
price and delivery 
information request 


COMPLETE DESIGN and 
INSTALLATION SERVICE 


Price list and equipment description available request 


ALLEN CATHODIC PROTECTION CO. 


900 BLOCK PETERS ROAD—HARVEY, LA. 
TELEPHONE: NEW ORLEANS—EDISON 2081 
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“ume Tank Liners, Similar 
ions—For these uses, Unplasticized P.V.C. 
nade from Exon 402-A ideal. highly 
esistant moisture, acids, oxygen, sunlight, 
ging and other corrosive 


P.V.C. made from Exon 402-A 
ire invaluable handling corrosive mate- 
They are extremely light...easy 
eliminates replacement 
lue corrosion, 


WITH 
MADE FROM FIRESTONE EXON 402-A 


Wherever Unplasticized P.V.C. made from Exon 402-A has been prop- 
erly used, has made corrosion memory. industrial applications, 
outperforms customary metals—yet costs less install and handle. 


Unplasticized P.V.C. light, rigid, extremely versatile—can welded, 
sawed, sheared, stamped, milled, planed, drilled, embossed, rolled and 
cemented—on conventional woodworking metalworking equipment. 


Whatever your business your problem, you’re most likely find your 
answer corrosion Unplasticized P.V.C. installation. Proper use 
this material,of course, necessary for maximum results. For details 
interest you, call write: 


Sales 


FIRESTONE PLASTICS COMPANY, 
POTTSTOWN, PENNSYLVANIA 
Division The Firestone Tire Rubber Co. 


NOTE: Firestone supplies the resin only, does not manufacture the end product. 
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Another leading manufacturer who relies 


These Series 
Durcopumps have 
been service 
Spencer Chemical 

Company since 1948 


Series DURCOPUMPS are designed and 

built for heavy-duty chemical service. From 
the rugged, reinforced frame, through-bored for 
best bearing alignment, the heavy-vaned 
rotating element with micro adjustment, 

and oversized ball bearings, DURCOPUMPS 

are built for service. renewable shaft sleeve 
sealed the impeller head super-finished 
joint. Bearing adapters are locked the shaft 
without the use setscrews. All parts 
contact with corrosive solutions are the 
high silicon iron stainless steel 

alloy fit your corrosion problem. 


Write today for complete details 
free Bulletin, P/1. 


These DURCOPUMPS have been operation since 1948 
serving Spencer Chemical Company their Calumet City 
plant the manufacture formaldehyde. 


Spencer Chemical Company truly one America’s grow- 
ing names Chemistry, with plants Pittsburg, Kansas; 
Henderson, Ky., Calumet City, Charlestown, Ind., and 
Vicksburg, Miss. addition formaldehyde, which 
widely used the resin and plastics fields well 
other familiar industrial applications, Spencer products 
include Methanol, 83% Ammonium Nitrate Solution, 
SPENSOL (Spencer Nitrogen Solutions) Ammonium 
Nitrate Fertilizer, FREZALL (Spencer Dry Ice), and 
Liquid Carbon Dioxide. 


THE DURIRON COMPANY 
Dayton Ohio 


CORROSION RESISTING 
EQUIPMENT 


a 
bs 
Co. 


SHREVEPORT, LOUISIANA 


